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THE TREATMENT OF POISONING DURING THE PAST 
TWENTY-FIVE YEARS 


A RETROSPECTIVE REVIEW 


By CARL CLEMMESEN 


The development undergone by the treatment 
of poisoning with narcotic drugs in the past 25 
years is so violent and radical that it must be 
termed a revolution. The methods of treatment 
employed in the nineteen thirties, if employed 
now, would be regarded as malpraxis, while 
omission of these methods at that time would 
have been regarded as serious neglect. 

The increased employment of sedatives follow- 
ing the introduction of barbituric acid prepa- 
rations at the beginning of the century has, in 
the course of the years, resulted in the fact that 
attempted suicides with this type of preparations 
have increased greatly in number. 

At the commencement of the nineteen thirties 
hospitals were anything but passive in the treat- 
ment of these cases which are, as a rule, very 
serious. The main features of the therapy were 
gastric lavage and stimulation (1). Gastric lavage 
with 5—10 or even 20 litres of water was by no 
means unusual according to the energy of the 
physician concerned. Stimulation was less drastic 
and consisted for example of one ml camphor 
oil, coffein or digitalis alternately every second 
or third hour and, in addition, subcutaneous 
saline. 

The results achieved were not in proportion 
to the efforts made. The late George Schrg- 
de r summarized the situation as follows: “I have 
observed these methods of treatment for nearly 
30 years and I have come to the conclusion that 
the patients who are going to recover do so while 
those who are not will die”. There was con- 
siderable speculation as to the cause of the so 
very frequent unfortunate issue. Was primary 
narcosis of the brain cells, respiratory paresis, 
paeumonia or circulatory failure with paralysis 
of the heart responsible? All of these might possi- 
bly play a part. 

If respiratory paresis was the decisive factor, 
some at any rate of the patients should be cured 
by administration of artificial respiration in re- 
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spirators but attempts at this produced absolutely 
negative results. Schmidt (2) in the Depart- 
ment of Psychiatry, The Kommunehospital, 
Copenhagen, in 1931 treated three patients 
poisoned with sedatives in Krogh'’s respirator 
and all three died. Kirkegaard (3) in the 
Department of Psychiatry, Bispebjerg Hospital, 
Copenhagen, in 1944 treated 23 cases similarly 
in respirators and 20 of them died. It is, there- 
fore, no wonder that the nursing staff of the 
departments concerned regarded treatment in a 
respirator as practically synonymous with a 
certain death. 

No progress in this serious subject occurred 
until the nineteen thirties. Killian (4) re- 
corded at a surgical congress in Berlin in 1931 
that by means of intravenous injections of cora- 
mine (nikethamide) he had been able to inter- 
rupt Avertin anaesthesia in cases in which the 
anaesthesia had become dangerously deep. 

Treatment with large doses of coramine was 
adopted in the Department of Psychiatry, The 
Kommunehospital, Copenhagen (Clemmesen 
(5)). The drug could not be demonstrated to be 
revolutionary but out of 33 patients with severe 
poisoning due to sedatives, only 14 died and, even 
more interesting, these comatose patients who 
hitherto could not be made to react to any stimuli 
whatsoever might in connection with coramine 
injections sneeze, hiccup, cough and vawn and 
even take a couple of deep breaths. The reaction 
was, as a rule, transient but at that time expect- 
ations were modest and the impression was ob- 
tained that an entirely new method was avail- 
able. 

Thereafter, an investigation was undertaken 
concerning the effect upon the respiratory centre 
of various stimulants, first in The Department 
of Psychiatry in The Kommunehospital and after 
1938 in The Department of Psychiatry in Bispe- 
bjerg Hospital, but it appeared that the respira- 
tion in poisoned patients was so severely 
weakened that it could not be recorded with 
a spirometer. 

Later other central analeptica then appeared: 
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Pentazol (Cardiazole), Geastimol (o-phthalic acid 
bis-diethylamide) (6) and also picrotoxin (7) 
were submitted to trial but no convincing results 
were obtained. At one time, an extensive series 
of investigations was planned (Lous) in which 
each of the parallel psychiatric departments was 
to employ coramine, cardiazol or Geastimol for 
a period of six months and thereafter another 
of the preparations for a similar period so that 
after one and a half vears a considerable material 
would be available for analysis. This plan was 
never, however, realized in practice. The period 
in which stimulants were employed lasted for 
about 15 vears. 

On other fronts, however, progress was made. 


An observant house physician, Elisabeth 
Harstad, made the clinical observation in 


Bispebjerg Hospital that the condition of patients 
during and after energetic gastric lavage fre- 
quently deteriorated. The value of gastric lavage 
was, therefore, doubted and quantitative analyses 
of the stomach washings for barbituric acid were 
undertaken. These analyses were carried out in 
The University Institute of Pharmacology and 
demonstrated (8) that only in 10 out of 72 cases 
was more than 100 mg of the sedative recovered, 
an unexpectedly poor result. Further investi- 
gations using X-rays revealed that part of the 
radio-opaque medium introduced passed into the 
small intestine and when charcoal was added to 
the washing fluid it could be demonstrated, in 
fatal cases, that the pulmonary alveoli contained 
aspirated particles of charcoal. 

It was then obvious that massive gastric lavage 
should be abandoned and partially be replaced 
by emptying of the stomach by aspiration. 

By observing the relatively short distance which 
the added particles of charcoal had passed down 
into the intestine it could be shown that barbi- 
turic acid in large doses inhibits intestinal move- 
ments. 

The experimental investigations undertaken in 
1942 bv Harrestrup-Andersen (9) in 
The University Institute of Pharmacology, Copen- 
hagen, concerning the pharmacology of charcoal, 
supplemented by clinical investigations in Bispe- 
bjerg Hospital, elucidated the ability of charcoal 
to absorb in the, ufortunately few, cases in which 
the administration of charcoal is sufficiently 
arly to catch up upon the poison ingested. 

It cannot be denied that the administration of 
charcoal, whatever its advantages, could drive 
the nursing staff to distraction when the patients 
continued to spew charcoal-discoloured slime 
over the bedclothes, walls and the personnel. The 
“charcoal period” lasted, however, for only five 
vears from 1940. 

The basis of the first progress in the treatment 
of poisoning was made, however, from 1944 to 
1945 by Kirkegaard in collaboration with 
Brun and employing the technique elaborated 
by the latter in The University Institute of Phar- 





macology. By means of animal experiments, these 
investigators demonstrated that circulatory shock 
was the most serious complication and the most 
frequent cause of death in poisoning from seda- 
tives. In cases in which injection of allypropymal 
(allyl-isopropyl barbituric acid) was administered 
to rats in doses which led to death in an average 
of 44 minutes without treatment, life could be 
prolonged to over 300 minutes when the rats were 
treated with artificial respiration and serum in- 
travenously, while one of these two forms of treat- 
ment alone was inadequate. Introduction of this 
new experience into clinical treatment took about 
six months and in November 1945 Kirk e- 
gaard (10—12) was able to present to the Da- 
nish Psychiatric Society a series of cases of severe 
barbituric acid poisoning which recovered after 
the shock had been treated by intravenous injec- 
tions of concentrated re-dissolved dry serum. 

When the means of counteracting vand, in the 
majority of cases, conquering the condition of 
shock had been established, the possibility of 
preventing or combatting the other complications 
which may develop during the not infrequently 
prolonged course of severe poisoning was opened. 
Carbogen (4 per cent CO2 + 96 per cent O2) or 
oxygen was administered at the commencement 
particularly in cases where the respiration was 
inadequate and gradually became more and more 
frequently employed, and bronchoscopic aspira- 
tion was introduced, particularly in cases of ate- 
lectasis (The University Hospital (13)). 

In 1946 the clinical results improved greatly 
and simultaneously the work involved with the 
individual patient became very exacting and for 
this reason, both on therapeutic and economic 
grounds, in 1947 it was proposed to the Hospital 
Authorities of Copenhagen that the treatment of 
poisoning be centralized in one place. The pro- 
posal met a certain amount of opposition from 
the financial authorities as the departments which, 
according to the proposal, should relinquish this 
category of patients were, not unnaturally, of the 
opinion that they could not cut down their staff 
solely for this reason. Eventually, however, in 
1949 the proposal was accepted and the treatment 
of poisoning was centralized for the Municipality 
of Copenhagen and the County of Copenhagen 
in the Department of Psychiatry in Bispebjerg 
Hospital, as no other department would or could 
accept the task. The Municipality of Frederiks- 
berg associated itself with the scheme six months 
later. Since then, similar centres have been es- 
tablished in numerous places abroad. 

Treatment with central analeptica including 
amphetamine had during these years regained 
popularity over the entire country. The frequency 
of the injections and the magnitude of the doses 
employed was steadily increased. In Bispebjerg 
Hospital where the extensive material facilitated 
the analysis of experience it was found, on the 
other hand, most correct to reduce stimulation 
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Table 1. 
Cases of Poisoning with Narcotics, Morphine ete. Admitted to Hospitals in 19451957. 





Capital : 


Copenhagen, é 
Remainder of Denmark 


Lethality as Percentage 


Entire Countr 
” y of Cases Admitted 





Frederiksberg 
Year & Gentofte 
Denmark 
No. Cases No. Deaths No. Cases No. Deaths No. Cases No. Deaths Copenhagen excl. Total 
Copenhagen 

1945 134 235 1509 369 24.5 
1946 121 248 1488 369 24.8 
1947 122 234 2122 356 16.8 
1948 802 96 1612 234 2414 330 12.0 14.5 13.7 
1949 1041 63 1749 180 2790 243 6.1 10.3 8.7 
1950 1288 48 1637 135 2925 183 3.7 8.2 6.3 
1951 1276 21 1725 90 3001 111 1.6 5.2 3.7 
1952 1115 25 1777 86 2892 111 2.2 4.8 3.8 
1953 1790 37 2044 79 3834 116 2.1 3.9 3.0 
1954 1807 41 2166 88 3973 129 2.3 4.1 3.2 
1955 1913 32 2318 64 4231 96 1.7 2.8 2.3 
1956 1837 20 2123 48 3960 68 1.1 2.3 1.7 
1957 1942 25 2171 46 4113 711 1: 2.1 1.7 





greatly on account of the spasticity, hyperpnoea 
and the dangerous vomiting which marked stimu- 
lation involves. Stimulation was abandoned when 
the anaesthetist Eric Nilsson from Lund, 
elaborated ‘the major part of his thesis in Bispec- 
bjerg Hospital in 1950 (14—15). With the 
abandoning of stimulation, the not unusual cases 
of eryptogenic hyperpyrexia also ceased to occur. 
Previously such cases had often been fatal. A 
certain amount of stimulation was retained in 
cases with depressed respiration only but it is the 
experience in this Centre and the main principle 
that routine stimulation does more harm than 
good «and that stimulation is indicated only in 
exceptional cases. In isolated cases, stimulation 
appears to have a favourable effect but such cases 
are most frequently patients in whom the poison- 
ing is so slight that stimulation could actually 
have been omitted. 

The abandoning of stimulation caused such a 
revolution in treatment that, not unnaturally, it 
caused great discussion both in Denmark and all 
over the world (16—17). In many centres, this 
new principle of treatment has been adopted with 
success, and as far as we are aware, wherever 
the Bispebjerg method has been tried, it has 
no where been abandoned in favour of return to 
stimulation therapy. 

The development of the Department of Anaes- 
thesia has been of great advantage to the In- 
toxication Centre by means of daily co-operation 
although, in principle, the usual task of the anaes- 
thetist, to obtain the lightest possible form of 
anaesthesia, is diametrically opposite that of the 
physician in the Intoxication Centre, which is 
to rouse the patient from his deliberate deepest 
possible state of unconsciousness. 

Since its inauguration, the Intoxication Centre 
has treated about 800 cases annually and in one 
year a total of 979 cases. The reader is referred to 
previous publications for details of its activity. 





Since the inauguration in 1949, the main prin- 
ciples of treatment in the Intoxication Centre 
have been fairly uniform but with modifications 
and improvements introduced with the lapse of 
time. The work is characterized by centralization 
of patients, regular systematic control of the 
clinical condition and prevention or treatment 
of possible complications. The department, there- 
fore, prefers to call its method “the physiological 
method”. Kind foreigners have called it “the 
Copenhagen method” or “Scandinavian method”. 
Less kind foreigners and, in particular, those 
who favour stimulation call the method “thera- 
peutic nihilism”. This “nihilism” is, nevertheless, 
expensive and for example costs 158.16 Danish 
crowns (nearly £ 8) per sick day in 1956—57. 

In the course of a few vears this “nihilism” has 
caused a reduction of the mortality from between 
24 and 25 per cent to between 1 and 2 per cent 
and, therefore, cannot be entirely incorrect. The 
result appears immediately from Table 1 which 
shows the figures from the Department of Health 
of cases of barbituric acid and morphine poison- 
ing for Copenhagen and the entire country and 
the lethality. The number of cases of morphine 
poisoning is diminishing ‘as compared with the 
number of cases of barbituric acid poisoning. The 
Centre treats approximately the severe half of the 
ases of poisoning admitted to hospital from 
greater Copenhagen. 

During the course of the vears, as already re- 
corded, the treatment has been improved upon 
in several respects. The investigations undertaken 
by Lous (18—21) concerning the excretion and 
catabolism of barbituric acid preparations have 
been of great service, particularly when exact 
quantitative determinations of the barbiturate 
level in the patients’ blood enable an estimate to 
be made in advance of how long the period of 
unconsciousness will last and the treatment may 
be adjusted accordinglv. 
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As for a period from 1952—53 various virulent 
forms of pneumonia occurred which were proba- 
bly caused by resistant staphylococcal strains, 
the usual prophylactic dose of penicillin of 
300,000 units was increased to two or five million 
units twice daily with good effect. 

The complications against which it has proved 
most difficult to find effective treatment are renal 
damage due to shock and respiratory paralysis. 
In collaboration with the Department of Medicine 
II, The Municipal Hospital, Copenhagen, (Poul 
Iversen and assistants (22)) the treatment of 
prolonged conditions of shock with noradrenaline 
was introduced in 1955 and in the rarer cases, in 
which renal damage did occur nevertheless, the 
patient was transferred to The Municipal Hospital 
for possible haemodialysis which frequently ren- 
dered good results. Problems involved in these 
cases of renal damage have been discussed from 
Bispebjerg Hospital (23—24) and in communi- 
cations from The Department of Medicine III 
of The Municipal Hospital. 

Respiratory paresis has always been a very 
serious but, fortunately, a rare complication. In 
1949 cases of morphine poisoning were regarded 
in the Intoxication Centre as more dangerous 
than cases of poisoning with barbituric acid 
preparations but following introduction of im- 
proved technique of artificial respiration, even 
the most serious cases of morphine poisoning may 
successfully be resuscitated. 

The most effective preparation in the treatment 
of respiratory paresis in barbituric acid poison- 
ing hitherto is Megimide (Bemigride, Glutamisol, 
BB-methyl-ethyl-glutamide). This preparation was 
introduced into the treatment of barbiturate 
poisoning by Shaw in Australia in 1954 as an 
“antidote” to barbituric acid. The first communi- 
cations, particularly from Britain, postulated that 
the patients suffering from barbiturate poisoning 
when treated with this preparation woke in the 
course of a few hours and were, first, brought 
into a “safe state” or the condition which has 
been termed “stabilized” in Copenhagen for a 
number of years. In the Centre here, it has not 
proved possible to confirm the first optimistic 
reports. 

The unconscious patients “come nearer the 
surface” during Megimide treatment but it was 
demonstrated in Bispebjerg Hospital (2627) 
that the period of unconsciousness is not abbrevi- 
ated, the rate of elimination is not increased 
and the patients do not wake with a higher barbi- 
turate level in the blood than otherwise. Megimide 
exerts a marked effect upon the electroencepha- 
logram and particularly in cases of poisoning in 
barbiturate addicts, visual hallucinations and 


transient but marked psychoses (Kjer-Lar- 
sen (28)) may develop after Megimide therapy. 
There is considerable evidence that the effect of 
Megimide actually is due to central stimulation, 
although without a number of the side-effects of 


the usual central analeptics and that the prepa- 
ration is not a genuine antidote. In cases of 
respiratory paresis, Megimide, as mentioned prc- 
viously, is of good effect (Clemmesen (29), 
The problems involved in treatment with Megi- 
mide can scarcely be said to be entirely elucidat- 
ed as yet. 

Inspired by Sel ye’s investigations, Harslgf 
(30) in 1952 attempted treatment of shocked pa- 
tients with ACTH without any definite therapeu- 
tic effect. In 1954—55, Louw (31) demonstrated 
hyperactivity of the suprarenal cortex during 
poisoning with barbiturates. This hyperactivity 
solely involves the formation of corticoid while 
fractions which lead to the excretion of 17-keto- 
steroids are unaffected. 


A singular feature throughout the years has 
been the constancy with which cases of poisoning 
reflect the prescribing habits of practitioners. 
Apparently, at any time, the tablets available in 
the patients’ homes are employed. Veronal (barbi- 
tal), Medinal (sodium barbital) and Phenemal 
(phenobarbital) gradually gave place to Ally- 
propymal (allyl-isopropyl barbituric acid, apro- 
barbital) which again gave place to Pentymal 
(ethylisomyl barbituric acid, amobarbital) and 
in recent years many patients have abandoned 
barbituric acid in favour of Largactil (chlor- 
promazine), Restenil (Miltown) and similar 
modern preparations. From the point of view 
of the Intoxication Centre this indicates progress, 
as such preparations are much less dangerous. 

The very extensive material of patients had 
occasioned during the course of years the publish- 
ing of a series of communications concerning 
methods of treatment, results, clinical observa- 
tions and laboratory investigations in addition to 
those mentioned above (3242). 

Among these works the following deserve men- 
tioning: The follow-up examination of resus- 
citated patients by Hove (43) and a review of 
the problems of differential diagnosis in the 
unconscious patient by Hove & Wagner (44). 
Clemmesen (45), Peerregaard (46) and 
Wagner (47) have attempted to elucidate the 
motives and mental state of suicidal patients. 


Communications have been published on hypo- 
thermia (48), bedsores (49), laryngeal compli- 
cations (50) pulmonary complications (51) and 
the electroencephalogram (52). Ventilation in 
narcotic poisoning was investigated by A sm u s- 
sen & Larsen (53) and the causes of death are 
accounted for by Myschetzky (54). 

Carbon monoxide poisoning is dealt with in an 
article by Venge (55) and reports upon the 
electrocardiographic (56) and electroencephalo- 
graphic (57) changes in this condition are also 
given. 

Poisoning by morphine following therapeutic 
doses is described in an article by Hove (58) 
and following larger doses by Nimb (59) and 
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Nimb&Mahler Sonne (60) have accounted 
for Anarcon (Nalorphine chloride) therapy. 

Bromide poisoning is dealt with by Henry 
Olsen (61—62). 

More unusual forms of poisoning are also re- 
ported, e. g., Cyanide (63), Suavitil (64), Bladan 
(65) and dichlorethylene (66). 

Chronic poisoning and problems associated 
with prolonged addiction are further discussed 
by Nimb (67—68) including the problems of 
addiction to Dexamphetamine and the issuing of 
Drivers’ Licences, while Myschetzky (66) 
discussed problems of chronic poisoning by 
barbituric acid derivatives. 

By means of united and systematic contribution 
of many splendid efforts throughout 25 years the 
mortality of poisoning due to narcotics which 
was previously so high has now been reduced 
to a minimum. During the first half of this period, 
the work was hesitant and the results minimal, 
but in 1945, as a result of the initiative and 
investigations of Kirkegaard and Brun, the 
right line was adopted and this resulted in pro- 
gress leading to the present stage, in which the 
principles of treatment described have been 
adopted with success in all parts of the world. 

Nevertheless, a series of problems still await 
solution. 
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COMMON COLDS IN DENMARK 


THE DANISH NATIONAL MORBIDITY SURVEY OF 1950 
COMMUNICATION NO. 24 


By N. S. JACOBSEN 


In the three-year period 1951—1954 a survey 
was made throughout Denmark concerning the 
health of the adult population, 100,000 persons 
being questioned as to what sickness they may 
have had in the calendar month preceding the 
interview. All those interviewed were asked the 
same questions. 

With this survey was associated a number of 
special inquiries on subjects which were con- 
sidered to be of particular interest in connection 
with the state of health but not emerging from the 
answers to the general questionnaire. In making 
these special inquiries a series of questions de- 
vised for elucidating the particular subject was 
added to the general questions over a short period, 
and the inquiry was allowed to continue long 
enough to ensure that the figures arrived at were 
statistically tenable. In this special inquiry re- 
garding the common cold, for instance, a total of 
15,858 persons were questioned. 

With the usual qualifications it is possible to 
see from the main survey how large a percentage 
of the Danish population had acute affections of 
the respiratory organs; but certain circumstances 
made it necessary to amplify the information 
obtained. 

The percentage found shows how many cases 
of common cold there were in Denmark, but 
there is nothing to indicate whether the colds 
were spread evenly over the population or it was 
chiefly the same people who have a disposition 
for catching cold. 

There is the further consideration that although 
to the individual a cold is a lesser evil, it is an 
important social factor because, on account of 
its high frequency, it causes a large number of 
absences from work, perhaps the largest. 

From the hospitals, we are familiar with the 
complications of the common cold, which are well 
elucidated. But because patients with a cold arc 
relatively rarely sent to hospital they probably 
form the least well elucidated sickness group of 
any importance. 

In addition to questioning the selected person 
as to his state of health in the preceding month 
we have therefore asked him regarding the usual 
form of his colds, the duration of any absence 
from work and the like, in accordance with a 
fairly detailed special questionnaire (see appen- 
dix). As stated, this special inquiry comprised 


From the Committee on the Morbidity Survey. 
Chairman: Johs. Frandsen. 


15,858 persons and extended over the half year 
May to October inclusive in 1953. 

When evaluating the answers the fact should 
be borne in mind that in retrospective surveys 
of this kind the experience is that concerning 
even fairly short periods people's memories are 
extremely unreliably; furthermore, various fac- 
tors (absence from work, for example), are apt 
to give the memory a tendentious twist. 

The first question put was: How often do you 
usually catch cold? 

Here (Table 1) the fact emerges that the com- 
mon cold frequency is higher for females than for 
males, in that the males denying that they ever 
have a cold represent 10.2 per cent, whereas for 
females the figure is 9.0 per cent. 

This table also shows that the frequency of 
common colds (in the following the “cold fre- 
quency”), fairly equal for females and males, is 
lower for the Capital, with 86.2 per cent, than 
for the rural areas, with 92.9 per cent, the 
provincial towns coming between these two 
values. One explanation may be immuno-biologi- 
cal in character, a results of the higher contact 
frequency of the towns. 

On examining how many times the individuals 
satch cold (Table 2), we find that whereas the 
males have a rather lower frequency than the fe- 
males, as stated above, they are slightly more 
inclined to have a high cold recurrence fre- 
quency, 54.9 per cent, having colds twice or more 
often a vear, against 53.4 per cent of the females. 
It is interesting to observe that in the rural arcas 
distinctly more people have frequent colds than 
in the other sections of the country (see Table 4). 

The circumstance that over 20 per cent never or 
rarely catch cold, whereas over 22 per cent do 
so several times a vear, confirms the supposition 
that to some extent it is the same people who 
atch cold incessantlv, whereas others escape il 
almost completely. 

The same thing was observed by Doris T u- 
cher and Jean Downes (1), who in a 
triennial survey of the common cold morbidity 
in families in the State of New York found that 
both the number of non-notified and the number 
of frequently notified were greatly in excess of 
the statistically anticipated. 

The Danish survey moreover shows that for 
both sexes the cold recurrence frequency is 
higher in the voung years. It is particularly notice- 
able that the number of voung females who never 
or seldom catch cold is only 13.5 per cent, com- 
pared with 19.2 per cent for the voung males, 
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Table 1. 
Cold frequency within main sectors of Denmark. By sex. 
No. of of whom with colds 
respondents Total in % of respondents 
M. F. Both M. F. Both Mm. F. Both 
pal „asneesesese 2071 2275 4346 1749 1996 3745 84.5 87.7 86.2 
Provincial towns .….... 2297 2608 4905 2074 2377 4451 90.3 91.1 90.7 
Beral aruRs ……..-....- 3549 3058 6607 3286 2852 6138 92.6 93.3 92.9 
All Denmark …… oe. 7197 7941 15858 7109 71225 14334 898 910 _ 904 
Table 2. 
Cold recurrence frequency. By ser and age. 
All Denmark. 
Males aged Females aged 
No. of persons with colds 15-19 20-39 10-59 60 years and 15-19 20-39 10-59 60 years and 
years years years over Total vears years years over Total 
Absolute nos. 
ed nee 0 ne een 59 253 298 198 808 32 272 273 139 716 
EN oke kee anness 52 278 314 226 870 48 338 375 242 1003 
RO Sreenenneeende 112 7157 703 317 1889 148 7171 113 346 1978 
Twice a year ……........ 210 1026 916 421 2573 216 1038 810 392 2456 
Many times a year .…........ 143 639 658 337 1777 149 768 541 330 1788 
Te BAE 576 2953 2889 1499 7917 593 3187 2712 1449 _ 7941 
Percentages 
 ommkhnske side aal 10.2 8.6 10.3 13.2 10.2 5.4 8.5 10.1 9.6 9.0 
NE anidnrsteinnens ser 9.0 9.4 10.3 15.1 11.0 8.1 10.6 13.8 16.7 12.7 
AR __EETETEEEEEEE 19.5 25.5 24.3 21.1 23.9 25.0 24.2 26.3 23.9 24.9 
ND 4 DU nessen etend 36.5 34.8 31.7 28.1 32.5 36.4 32.6 29.9 27.0 30.9 
Many times a year …....... 24.8 21.6 22.8 22.5 22.4 25.1 24.1 19.9 22.8 22.5 
i ee 1000 1000 100,0 _ 1000 _ 100.09 1000 100,0 100,0 1000 100,0 





Table 3. 


Number of persons poorly housed within main sectors of Denmark. 








Nn At NE, yen subject to oolds in % 
Total no. of respondents of total respondents in 
hereof good housing bad housing 
badly conditions conditions 
housed 
Total % M. F. Mm. F. 
CREE ooren ccoeve 4346 11.1 84.3 87.5 85.9 89.7 
Provincial towns …….…….…. 4905 9.3 90.0 91.0 92.8 92.3 
OE OB eee sr <e 6607 10.0 92.3 92. 95.2 96.5 
OE OR re ee 15858 10.1 89.6 90.7 1.7 93.2 





Table 4. 


Cold recurrence frequency within main sectors of Denmark and by housing quality. 














Good housing conditions Bad housing conditions 
Prov. Rural All Prov. Rural All 

No. of persons with colds Capital town areas Denmark Capital town areas Denmark 
Percentages 

NU aneesserese 14.0 9.4 74 1.8 12.2 7.5 4.2 "16 
NE: es edes 12.7 14.0 10.1 12.0 8.7 12.1 9.0 0.8 
Once a vear ……………. 27.0 23.8 24.3 24.0 21.0 19.6 20.2 20.2 
Twice a vear …………. 28.0 31.5 34.2 31.7 29.7 30.0 35.1 32.0 
Many times a vear … 18.3 21.3 24.0 21.6 28.4 30.8 31.5 30.4 
peen O _100.00 1000 100,0 100,0 1000 100,0 1000 100,0 
Absolute nos. .……… 3864 4451 5943 14258 482 454 664 1600 
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Appendix. 
Special questions. Colds. 


(mark several squares, if necessary) 


21. How often do you usually catch cold? 
(If „never”, ask only 26-27) 
never 
once a year 
twice a year 
several times a year 


always 


Om 


don’t know, less than once a year 


22. At what seasons do you usually catch cold? 
spring 
summer 
autumn 
winter 
no definite scason 


always 


EN end 


don’t know 


23a-24a. What are the manifestations? 


different symptoms 


sore throat 1 
cold in the head 2 
cough 4 
fever 8 
headache 16 

32 

90 


don’t know 


23b. Do you usually have sinusitis with cold? 


X [LJ 


yes sometimes R[] 


yes always never 


© 


don’t know 


24b. Do you usually have Otitis Media with cold? 

xD 

R TJ 

25a. Do your colds cause absence from work? 
Yes always 1 [] 

3 D 

0] 


(if „yes’’, ask b) 


yes always never 


© w 


DO O0 OO OOOOOO0 DOOOOOOO OO0OAAO0 


yes sometimes don’t know 


te 


yes usually 
yes often yes, but seldom 4 


never 


te 
u 
Joad 


‚ Usual duration of absence? 


less than 3 days 5 [] 
4-6 days 6 [] 
7-14 days TE 
> 2 weeks 8 [|] 
changing 9 
26. Have you ever been vaccinated against cold? 
d hink it has b erges *. 
"Ve o you think it has been d 
yes LJ; of any help to you ? ae:4 LJ 
don’t know :8 [] 
don’t know :7 [] 
no :0[] 
27a. Do you suffer from asthma? 
Yes : 1 [] no : 0 [] 


don’t know : 6 [ ] 


27b. Do you suffer from hay-fever? 


yes : 2 [] no:0[] 
don’t know : 7 [] 


To the interviewer: Remember revision of the form. 


A 


Table 5. 


Occurrence of colds by seasons. All Denmark. 
Number of colds 








Number of colds 








Absolute So 
Summer ………….…. 582 4.6 
Autumn ......…. 4257 33.9 
Winter …………..….…. 3844 30.7 
Spring ……………. 3857 30.8 
TD geese 12540 100.0 





the corresponding figures for all age groups 
being 21.7 per cent for females and 21.2 per cent 
for males. 

In her triennial family survey of common colds 
Jean Downes (2) found that young children 
catch cold two or three times a year, and it is 
only at the age of 18 that the frequency falls to 
the level that is stable throughout the adult age, 
an average of one cold per annum. For technical 
reasons our material does not go below 15 years. 

The questions also included one to establish 
hov many persons consider themselves to live 
in inferior dwellings; the figure arrived at was 
about 10 per cent, somewhat higher in the Capital, 
a little lower in the rural areas and lowest in the 
provincial towns (Table 3). 

Next, an examination was made as to the cold 
frequency in the whole country in relation to 
the housing standard, with the result that the 
number of persons catching cold was, for both 
sexes, about 2 per cent higher for the inferior 
dwellings, including the Capital with its relatively 
low cold frequency. 

Finally in the matter of housing, we investig- 
ated the cold recurrence frequency in the inferior 
dwellings (Table 4) and found that those living 
in these were also much more often attacked than 
those in good housing conditions; in the latter 
dwellings the number of those with many colds 
a year totalled 21.6 per cent, whereas for the 
inferior dwellings the figure was 30.4 per cent. 

Summarizing it may be said that as a result of 
poor housing conditions there is a slight pre- 
ponderance of persons who catch cold at all, and 
that those who do are much more often attacked 
than persons living under good housing condi- 
tions. 

The next question was framed to show how 
the colds are distributed according to seasons, the 
results being that (Table 5) only 4.6 per cent 
of those catching cold do so in summer, whereas 
the others are distributed fairly evenly over the 
remainder of the year. 

The next point of inquiry was the symptoms 
of the cold when contracted; the result is given in 
Tables 6 and 7. Here it is conspicuous that nasal 
catarrh dominants with or without complications, 
whereas sore throat and cough without complic- 
ations are relatively low in number. In the sub- 
sequent calculations we have therefore confined 
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Table 6. 
Form of cold. Within main sector of Denmark. 





Number of respondents in 
Form of cold Provincial Rural 
























































Capital towns areas Denmark 
Percentages 
EE sen hb ebde van see 28.4 24.2 24.3 25.4 
Catarrh with complications ………… 36.6 44.7 44,4 42.3 
Cold without catarrh 21.2 21.8 24.2 22.7 
MORE onsen enen nnee eneen 13.8 9.3 7.1 9.6 
Total ………. beerse WU OR AR 
RK ten nn oomen an deine 4346 4905 6607 15858 
Table 7. 
Form of cold by ser and age. All Denmark. 
Males aged Females aged 
15-19 20-39 40-59 60 years and 15-19 20-39 40-59 60 years and 
Form of cold years years years over Total years years years over Total 
Percentages 
Gatareh alens ……............ 30.0 29.6 27.9 25.0 28.2 27.8 22.6 23.4 19.1 22.6 
Catarrh with complications. 40.6 43.2 40.1 37.2 40.7 45.9 45.8 42.4 42.0 44.0 
Cold without catarrh .……………... 19.1 18.6 21.7 24.6 20.9 20.9 23.1 24.1 29.3 24.4 
EE ae bi ea ide rand 10.3 8.6 10.3 13.2 10.2 5.4 8.5 10.1 9.6 9.0 
Total enen. 100,0 100,0 1000 _ 100,0 100,0 1000 1000 100,0 1000 100,0 
Absolute nos. ................ 576 2953 2889 1499 7017 593 3187 2712 1449 7941 
Table 8. 
Cold recurrence frequency in relation to form. 
All Denmark. 
et 6 Tens di Catarrh 
Catarrh with Cold 
No. of persons with colds alone complic- without 
ations catarrh Ne cold Total 
Absolute nos. 
EN Eeken enen need x ° k 1524 1524 
en hae baken lee abe 650 438 785 . 1873 
ERE ce oee eon on 1389 1589 889 3867 
Twice a year ………….…..……. 1347 2666 1016 5029 
Many times a year …..……. 639 2021 905 3565 
OE EO Rt a 4025 6714 3595 1524 15858 
Percentages 
nn ews inten . ° ' 100.0 9.6 
eenn 16.1 6.5 21.8 11.8 
RN nnen. 34.5 23.7 24.7 24.4 
TUD B PU oan eee 33.5 39.7 28.3 31.7 
Many times a year …..…. 15.9 30.1 25.2 22.5 
0e En EEE 1000 1000 1000 1000 100,0 





Table 9. 





Absenteeism within main sectors of Denmark and by form of cold. 


Number of persons in 








Capital Provinces All Denmark 
with with with with with with 
No. of persons catarrh other catarrh other catarrh other 
absent from work alone symptoms alone symptoms alone symptoms 
Percentages 
Ee ER ee ab à 19.1 68.3 88.4 14.8 85.5 13.3 
DE aen nan 14.1 20.2 8.0 17.0 10.0 17.8 
beh ee 3.7 1.9 1.5 4.5 2.2 5.3 
rg 3.1 3.6 2.1 3.6 2.3 3.6 
Total 1000 1000 1000 1000 1000 1000 
Absolute nos. 1233 2512 2792 7797 4025 10309 
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the problem to three main groups: catarrh alone, 
catarrh with complications and cold without 
catarrh. 

On examining the common cold phenomena 
thus simplified and distributed over the entire 
country it is observed that “catarrh alone” is 
relatively more dominant in Copenhagen, whereas 
catarrh with complications is more frequent in 
the provinces and colds without catarrh are re- 
latively most frequent in the rural areas. The 
numerical differences, however, are small. 

Taking the nature of the colds distributed ac- 
cording to sex and age (Table 7), it is found that 
catarrh alone dominates among the very young 
whereas catarrh with complications is more 
evenly distributed, though distinctly falling off 
with age. Here again the possibility of an immuno- 
biological explanation must be considered. Cold 
without catarrh is most common in the group 
60 vears and over; here some thought should be 
given to the recurring bronchitis cases. It is also 
to be observed that catarrh alone is more un- 
common, catarrh with complications more com- 
mon for females than for males. It may be added 
that the housing standard does not affect the 
nature of the cold. 

On tabulating the cold frequency in relation to 
form of cold (Table 8) one observes a few things 
of interest. 

The concept of catarrh with complications 
stands out distinctly in the group of people who 
contract colds twice or more often a year, whereas 
this group contains few that are rarely attacked 
(6.5 per cent). Sinus affections suggest themselves 
as a cause of the frequent colds. 

53.5 per cent of those who have colds without 
catarrh are attacked twice or several times a year. 
This high figure brings recurrent tonsillitis and 
bronchitis into prominence. 

The next problem calling for analysis was 
absenteeism resulting from colds, and here it 
will be seen from Tables 9 and 12 that 76.7 per 
cent of all interviewed answered that they were 
never absent from work (76.6 per cent of the 
males and 76.8 per cent of the females), whereas 
20.1 per cent admitted absenteeism, 15.6 of them 
“rarely”. Of the absentees, 60.4 per cent were 
away from work less than 3 days and only 9.0 
per cent more than a week (Table 10). 

It is interesting to compare the figures of these 
tables with the results from the Odense survey (3). 


Odense material Morbidity Surrey 


Sick reports Persons 
4-7 days 1,8 pct. 3,5 pct. 
8-14 days 1,5 pct. 
| 1,6 pct. 
> 14 days 0,67 pct. 


The figures of the Odense Group for absenteeism 
and the length of the absences are based on actual 
sick reports for a year and therefore represent 
the absolute minimum of absences. On the other 
hand, the chart published does not show how 


many persons were concerned in the absences 
found, that is to say how many repeats there were. 

In the Odense material there were 542 sick 
reports of colds (“acute sickness of the respiratory 
organs”) in an ‘adult population of 12,189 per- 
sons, or in all 4.4 per cent. On comparing this 
value with the 20.1 per cent in the material of 
the Morbidity Survey, it will be seen what a large 
number of short absences the Odense doctors were 
not called upon to report. 

For the longer absences we see that a number 
of those up to a week do not seem to have been 
medically reported. For those of more than a week 
there is reasonable conformity. 

For comparison it may be added that Van 
Volkenburgh & Frost (4) at Baltimore 
found that of 549 with colds in the over-14 age, 
13.4 per cent were affected for a period of less 
than 4 days and 43.6 per cent over 14 days. 

The concluson to be arrived at on comparing 
the Odense material with that of the Morbidity 
Survey is that a large number of absences for 
colds of short duration are not reported by 
doctors, and that the actual absences of longer 
duration, and people’s recollection of them, seem 
to agree very closely. 

On examining this absenteeism as distributed 
over the three sections of the country it was 
found for all groups that those with colds in 
Copenhagen were absent from work more often 
than elsewhere in the country in proportion to 
the number who have colds. 

Two reasons for this may be imagined. 

There may be a social background: those with 
a cold in Copenhagen may stay at home because 
of the risk of infecting others or as a personal 
precaution; or the reason may be that the people 
of Copenhagen, who are less often attacked, get 
a stronger “dose” than the people in the 
provinces. 

It will be seen from Table 10 that there are 
many more with protracted absences (over 7 
days) in the metropolitan area and the provincial 
towns than in the rural areas. Here however, 
the fairly large number of unanswered questions 
should not be overlooked. 

The age distribution (Table 11) shows that, as 
might have been expected, the duration of absen- 
ces among the young seems to be relatively short. 
Unfortunately nothing more can be deduced from 
this table, the number of “unstated” being so 
high as to compromise the result. 

Table 12 shows that the quite young females, 
15—19 years, represent the group with most 
absences. From the same table it can also be 
seen that the fewer absences occur in the best 
working years, whereas the frequency rises after 
the 60th year. 

Finally, a calculation has been made of the 
number of sick days caused by colds per person 
and per annum, in order to reveal the time lost 
for those contracting colds and thereby for the 
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Table 10. 


Duration of absences within main sectors of Denmark by form of cold. 








Number of persons employed 





















































Capital Provincial towns Rural areas All Denmark 
Duration of with with with with with with with with 
Absence catarrh other Total catarrh other Total catarrh other Total catarrh other Total 
alone symptom. alone symptoms alone symptoms alone symptoms 
Percentages 
1—3 days 70.9 56.3 59.8 66.1 52.2 54.6 13.7 62.6 63.9 70.7 58.3 60.4 
46 ” ken 16.4 21.5 20.3 15.2 23.9 22.4 10.3 18.1 17.1 14.1 20.4 19.4 
7 days and over 54 14.7 12.5 11.6 9.7 10.0 2.6 6.5 6.0 6.0 9.7 9.0 
Unstated 1.3 1.5 7.4 7.1 14.2 13.0 13.4 12.8 13.0 9.2 11.6 11.2 
NS ie 100.0 100,0 1000 1000 1000 _ 1000 1000 1000 1000 1000 1000 1000 
Absolute nos. 220 7107 927 112 548 660 156 1133 1290 488 2388 2876 
Table 11. 
Duration of absences and form of cold. By age. All Denmark. 
Number of persons employed 
15-39 years 40-59 years 60 years and over All ages 
Duration of with with with with with with with with 
absence catarrh other Total catarrh other Total catarrh other Total catarrh other Total 
alone symptoms alone symptoms alone symptoms alone symptoms 
Percentages 
13 days 71.5 61.7 63.4 70.9 57.6 59.9 67.2 49.7 52.3 70.7 58.3 60.4 
46 ” rs 14.6 21.5 20.3 13.1 18.5 17.6 14.9 21.6 20.6 14.1 20.4 19.4 
7 days and over 4.5 8.7 7.9 8.0 10.3 9.9 6.0 11.5 10.5 6.0 9.7 9.0 
Unstated 94 8.1 8.4 8.0 13.6 12.6 11.9 17.4 16.6 9.2 11.6 11.2 
ONE 50 100.0 100,0 1000 1000 1000 _ 100,0 1000 1000 1000 1000 1000 100,0 
Absolute nos. 246 1164 1410 175 844 1019 67 380 447 488 2388 2876 
Table 12. 
Absenteeism. By ser and age. All Denmark. 
Males aged Females aged 
No. of persons 15-19 20-39 40-59 60 years 15-19 20-39 40-59 60 vears 
absent from work years years vears and over Total years years years and over Total 
Percentages 
NE Soirseeeers 74.5 11.3 76.2 76.8 76.6 68.4 17.2 11.3 78.6 76.8 
NE saneren. 18.6 16.8 17.4 14.1 16.7 23.0 14.8 14.1 11.2 14.5 
ne oenen 4.6 4.2 44 4.7 44 6.1 4.4 4.6 4.3 4.6 
Unstated .......... 2.3 1.7 2.0 4.5 2.3 2.5 3.6 4.0 5.9 4.1 
eg oa 100,0 100,0 1000 _ 1000 1000 1000 1000 1000 1000 1000 
‚ Absolute nos. 517 2700 2591 1301 7109 561 2915 2439 1310 71225 
Û 
Table 13. 
Occurrence of inflammation of frontal and maxillary 
sinuses and middle ear. All Denmark. 
Inflammation of frontal and maxillary sinuses 
Absolute nos. Percentages 
occa- occa 
always sion- never total always sion never total 
ally ally 
Inflammation ODD et ae oee a 10 5 37 52 0.1 0.0 0.3 0.4 
of middle Occasionally ………….…. 14 70 299 383 0.1 0.5 2.2 2.8 
ear DE ener 154 696 12100 12950 | 4.4 91.3 96.8 
eere ET ges 118 77 12436 13385 13 49 938 100,0 
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community too. This calculation must be confined 
to the occupationally employed persons, which 
means that the calculation will show the duration 
of their absence from work on account of colds. 
The figure is 3.07 days per annum, i.e. 2.87 days 
on an average for males and 3.39 days for females 
with colds. It will be seen that uncomplicated 
catarrh causes almost just as great a loss of work 
as the other forms of colds, including the compli- 
cated ones. The cause must lie in the higher fre- 
quency of catarrh. It should be added that the 
corresponding figures for absenteeism due to 
common cold, in the total material for the Sick- 
ness Survey, were 3.42 days for males and 3.21 
for females. 

The interviewed persons who admitted to being 
subject to colds were asked (Table 13) whether 
the colds are usually accompanied by otitis media 
and/or sinus trouble. 3.2 per cent always have 
inflammation of the middle ear, or at any rate 
now and then. Of all those interviewed, 2.3 per 
cent suffered from asthnra, 1.7 per cent from hay 
fever and 0.6 per cent from both affections at 
the same time. 

Table 14. 
Effect of vaccination against cold. All Denmark. 





Number of vaocinated (7.7 % of respondents) 








Effect: total pernentages 
NR annees 682 55.9 
Positive .……….……….…. 432 35.5 
Unknown ….….… 105 8.6 
geen 1219 1000 





Of those interviewed, 7.7 per cent stated they 
had been vaccinated against colds (Table 14). 
Only 35.5 per cent said it had improved matters, 
a much lower percentage than has been found 
in other surveys, where the material was, how- 
ever, selected (e. g. the police). 


CONCLUSION 


In conjunction with the Morbidity Survey of 
1950 a special inquiry was made as to common 
colds in Denmark, this inquiry extending over the 
months May to October 1953; the purpose was 
to elucidate certain matters not covered by the 
Survey itself. In all, 15,858 persons were asked 
these special questions. 

The factor of uncertainty in retrospective in- 
quiries is pointed out. 

The “cold frequency” is slightly higher for 
females than for males; but more males are more 
frequently attacked by colds. 

Both the number of persons who never or rarely 
have a cold, and the number of those who have 
several colds in the course of a vear, greatly ex- 
ceed the number anticipated. 

The “cold recurrence frequency” is highest 
among the young. 

Inferior housing causes a somewhat higher cold 
frequency and a much higher recurrence fre- 
quency. 

Colds with catarrh are most frequent among 
the young, and colds without catarrh after the 
age of 60. 

76.7 per cent of all interviewed say they never 
are absent from work. 60.4 per cent of those who 
admit absences say the period is less than 3 days. 

The young say they have the shortest absences. 

3.2 per cent of those subject to colds state that 
they suffer from otitis media “now and then” or 
“always”. 
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THE USE OF SPECTACLES IN DENMARK AND ENGLAND 


THE DANISH NATIONAL MORBIDITY SURVEY OF 1950 
COMMUNICATION NO. 20 


By HENRY HAMTOFT 


As a part of the Danish National Morbidity 
Survey, besides the normal questions about their 
health etc. all selected persons were asked, from 
August 1952 through April 1953, whether they 
wore spectacles, and, if so, classified into those 
who wear them all the time, and those who wear 
them only part of the time. 


From the Committee on the Morbidity Survey. 
Chairman: Johs. Frandsen. 


The questions concerning wearing of spectacles 
were asked partly because of the interest the 
problem has in itself, partly in order to be able 
to make comparisons with a corresponding Eng- 
lish survey, and finally because constant use of 
spectacles (“all the time”) should not be subject 
to seasonal fluctuations, and therefore form a 
good basis for some necessary theoretical com- 
putations concerning variations between observa- 
tions at different seasons. 
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Table 1. 
Use of spectacles by a representative sample of the Danish adult population. By sex. 
August 1952—April 1953. 
ol Mates nn 
Age groups Total No. Percentage wearing spectacles Total No. Percentage wearing en 
of persons of persons mm 
interviewed all the time Kd | at all interviewed all the time | kt Â | at all 
15—24 years ……….……..……. 1687 5.2 6.5 11.7 1934 6.5 12.1 18.6 
EE OO enenes 2386 7.7 7.9 15.6 2543 7.7 14.1 21.8 
Sn Med 2432 8.6 16.9 25.6 2351 11.1 22.6 33.7 
En ennn 2088 13.6 53.4 67.0 2078 18.9 59.9 18.8 
EE ment 1444 23.7 71.0 94.7 1473 33.3 62.6 95.9 
EE netsumkde 1014 29.5 67.0 %.5 975 39.9 56.9 96.8 
15 years and over .……… 441 25.9 67.6 93.5 446 45.1 48.4 93.5 
WE nne nen 11492 13.2 33.3 46.5 11800 17,4 34.4 51.8 





In the following are given the main results of 
this inquiry. 
According to Table 1, 23,292 persons answered 


the questions. 13.2 per cent af all males and 17.4 
per cent of all females wear spectacles all the 
time, while 33.3 per cent of all males and 34.4 
per cent of all females wear spectacles for special 
use only, 46.5 per cent of the males and 51.8 per 
cent of the females thus wearing spectacles at all. 

This means that about 720,000 males and 
830,000 females 15 years and over or a total of 
1,550,000 grown-ups in Denmark use spectacles. 
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Fig. 1. 


Use of spectacles in Denmark by age and sex. 
August 1952—April 1953. 


Hereto has to be added an estimated number of 
50,000 children who use spectacles. 

The proportion of persons using spectacles 
grows — as expected — with age (Fig. 1) and the 
maximum is reached at the age of 70. It is sup- 
posed that the use is decreasing after that age, 
but nothing definite can be said because of the 
small number of observations in the higher age 
groups. 

From Table 1 is seen that at all ages the pro- 
portion of women wearing spectacles “at all” 
is higher than the corresponding proportion of 
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Fig. 2. 
Use of spectacles in Denmark in towns and rural 
areas by age and sex. August 1952—April 1953. 
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Table 2. 


Use of spectacles 


by region and sex. 








Rural districts 












































Capital Provincial towns | 
Percentage wearing Percentage wearing hi Percentage wearing 
Age groups Total No. spectacles Total No spectacles Total No. spectacles 
of persons of persons of persons 
interviewed interviewed interviewed 
all the time at all all the time at all all the time at all 
Ì 
Males: 
15—24 years .……….….……. 502 7.8 17.1 506 4.1 12.6 679 3.7 6.9 
EE OO ededtes 781 9.7 19.5 706 8.9 16.9 899 5.0 11.3 
3544 ee ora 698 11.2 32.8 727 9.9 28.7 1007 6.0 18.3 
4554 EN RES 562 21.0 15.4 652 15.0 69.2 874 7.1 59.8 
ER OO" Oaseavaae 375 36.0 96.8 452 25.2 94.2 617 15.1 93.7 
en EN 261 36.4 95.8 296 32.4 96.6 457 23.6 96.7 
75 years and over .……. 98 36.7 89.8 134 26.9 96.3 209 20.1 93.3 
eerden aan 3277 17.6 48.6 3473 14.5 48.5 4742 9.3 43.7 
Females: 
15—24 years ....….….…. 590 6.8 21.5 681 5.6 18.6 663 7.1 15.8 
2534 apr 859 7.7 23.9 887 7.2 21.8 797 8.2 19.4 
354 NT at 710 11.9 36.0 745 11.0 35.4 836 10.4 30.1 
4554 akte 629 19.1 80.6 693 19.8 78.9 756 18.0 77.2 
5564 ee wiens 445 34.8 95.9 469 31.3 96.8 559 33.6 95.0 
65—74 Pen interse ar 289 35.3 95.8 300 43.3 97.7 386 40.7 96.9 
15 years and over …… 115 43.4 92.2 153 42.5 93.5 178 48.3 94.4 
DE aurea 3697 16.9 52.1 3828 16.9 51.5 4175 18.3 52.0 
Table 3. 


Use of spectacles by a representative sample of the English adult population. 
By ser. (15 years and over). June 1951. 
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| Males 
Í Tee Ee pan” 
Age groups Total No. na “ann Total No. | „ oe Sm 
of persons ni E Tr On a 
interviewed ë | interviewed | p | 
all the time | at all Í | all the time | at all 
15—24 years .…..….……. 807 5.0 14.6 936 5.7 26.3 
2534 ee 990 7.1 19.5 1012 11.2 38.5 
3544 ” 971 12.5 32.0 974 19.8 51.8 
4554 ES eaehee 937 16.1 63.2 1008 29.6 79.4 
DE Ve dend 622 24.6 87.7 760 43.5 93.5 
EE enden. 434 27.7 93.5 538 43.7 93.1 
75 years and over ….…. 201 27.9 90.1 300 36.6 90.9 
Nene 4962 14.4 47.1 5528 24.5 62.6 





men. With advancing years the gap between the 
sexes narrows. Taking those who wear spectacles 
all the time we find little difference between the 
sexes up to about 35 years, but after that age the 
proportion of women wearing spectacles con- 
stantly increases more rapidly than does the 
proportion of men. The highest figure for men 
is found in the age groups 65—74 (30 per cent) 
and for women at about 75 years (45 per cent). 

The division of the respondents according to 
their place of residence into those living in the 
Capital, in the provincial towns, and in the rural 
districts shows (see Table 2 and Fig. 2, the latter, 
however, only showing the aggregate of all towns 
and the rural districts) that there are great differ- 
ences, in the case of the males, between the three 


regions, towns showing higher proportions of 
male spectacle users in all groups. This applies 
both to persons using spectacles all the time and 
persons using spectacles at all. Among the towns 
the Capital again has a higher percentage than 
the provincial towns. For females there are fewer 
differences between the regions than for males, 
especially as regards those who use spectacles 
all the time. In this group there are only small 
differences between the regions. 

The English figures (Table 3 and Fig. 3) for 
about 10,000 adults investigated in June 1951 
(Gray) show exactly the same picture as the 
corresponding Danish ones, but at a higher level, 
especially for women. Twice as many English as 
Danish women 30—40 years old are using spec- 
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tacles. Fifty per cent of all women in England 
use spectacles constantly at the age of about 40 
years, in Denmark at the age of about 48. 
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Fig. 3. 
Use of spectacles in England by age and ser. June 1951. 


The reason for the differences between Den- 
mark and England is for the greater part the 
bigger proportion in England than in Denmark 
of people living in cities, the difference between 
the proportion of males using spectacles in Eng- 
land and in Danish towns being very small. 


In England the use of spectacles in occupa- 
tional groups has been investigated, the result 
showing that clerical people, especially in higher 
grades, and professional people use spectacles 
more than workers. A similar analysis has not 
yet been made in Denmark, but is expected to 
show the same result as in England. 


According to a survey of the expenses of the 
Sickness Insurance Associations in Denmark 
their expenses for spectacles are three millions 
D.Crs. annually corresponding to about 150,000 
pairs of spectacles. Since not all insurance asso- 
ciations yield this benefit and since only % of 
the grown-ups are members of a sickness insu- 
rance association the annual sale of spectacles 
should be at least 250,000 pairs. This means that 
spectacles should on an average be replaced every 
five or six years. This rate is smaller here than in 
England where it is said to be once in four vears. 
This may be due to the higher proportion of 
vounger people using spectacles in England since 
they change spectacles more often than older 
people. 


SUMMARY 


This article shows the proportion of spectacle- 
wearers 15 years and over as found in the Danish 
Morbidity Survey. Forty-six per cent of the males 
and 52 per cent of the females are spectacle- 
wearers. Thirteen per cent of the males and 17 
per cent of the females are wearing them all the 
time. 

The proportion increases with age, and towns 
show higher percentages than rural districts and 
it is lower than the corresponding one in Eng- 
land. 
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TETANUS 
AN ANALYSIS OF 40 CASES TREATED DURING THE PERIOD 1939—1959 


By P. AAGAARD POULSEN and GREGERS NORBY 


In spite of all therapeutic advances made dur- 
ing the last two or three decades, treatment of 
severe tetanus is still one of the most difficult 
tasks confronting the staff of a medical depart- 
ment. It is scarcely justified to speak of actual 
milestones in this development so long as the 


From the Department of Medical Epidemiology (Head: 
Professor Gregers Ngrby), Marselisborg Hospital, Uni- 
versity of Aarhus, Denmark. 


pertinent problems have defied solution on so 
many points, and the treatment of this serious 
disease is far from resting on a firm foundation. 

If a factor is to be mentioned which in our 
opinion represents an indisputable conquest in 
the treatment of tetanus, it must be the sum of 
experience gained during the poliomyelitis epi- 
demic in Denmark in 19521953 and summa- 
rised in the studies by Ibsen (1954) and La s- 
sen (1953, 1955). 








In this paper we present an analysis of 40 
patients with tetanus who were admitted to our 
department during the vears 1939 to 1959. In 
order to assess the effectiveness of the therapeu- 
tic measures taken, we have divided the series 
into two groups. The first group comprises 22 
patients admitted in 1939—1953 and treated by 
the methods in common use during that period, 
i. e., intensive serum therapy with intrathecal, 
intravenous and intramuscular injections of 
100,000 to 400,000 units of antitoxin, gentle anti- 
convulsive therapy with magnesium sulphate, 
chloral and barbiturates, and sometimes, treat- 
ment with sulphonamides and antibiotics. 

The second group consists of the next 18 pa- 
tients admitted during the years 1955 to 1959. 
These were treated according to the principles 
aiming at maintaining respiration, circulation, 
nutrition, etc. which were elaborated during the 
aforementioned poliomyelitis epidemic. No pa- 
tients with tetanus entered our hospital in 1954. 


MATERIAL 
The series consisted of a total of 40 patients, 
35 men and five women, whose ages ranged from 
five to 76 vears. Of these, 13 men and three women 
died. 
Table 1. 
Age distribution. 


























Age, in years No. of cases Deaths 
0— 9 6 1 
10—19 8 4 
20—29 7 2 
30—39 6 3 
40—49 5 3 
50—59 5 2 
60—69 2 0 
70—79 | 1 
Fotal 40 16 
The age distribution, which appears from 


Table 1, does not present any noteworthy features. 
During the period under consideration, we treated 
only one case of tetanus neonatorum. This patient 

















recovered, but is excluded from the present 
series. 
Table 2. 
Months of disease. 
E 
E E] E Pf el > 8 > De} 8 s 
ma 88588 S8SÀ 
No. of cases 2 3 2 1 2 4 4 5 5 4 6 2 
In agreement with previous surveys (Per - 


drup 1945), fewest cases occur during the first 
three or four months of the vear. Of the 40 cases, 
28, i. e., 70 per cent, were received during the 


six months June to November inclusive. 

The periods of incubation and of onset are 
generally used both as criteria for the severity 
of the disease and as prognostic factors (Pe r- 
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Table 3. 
Incubation period. 














Incubation period, Group 1 Group II 
in daye (19391953) (1955-1959) 7°'*' Deaths 

Upto 7... 5 (23%) 7 (39%) 12 7 (58%) 

8—10 4 3 7 2 
11—14 ' 5 3 8 3 

ze « 

15 or over 3 1 4 12) 
Unknown 5 4 9 3 
Tula es MP 18 40 16 





drup 1945). It appears from Table 3 that the 
mortality rate was 58 per cent for patients with 
incubation periods up to seven days and 32 per 
cent for those with longer or unknown incuba- 
tion periods, and that group IT (1955—1959), as 
assessed by the length of the incubation periods, 
showed a higher percentage of severe cases than 
group I (19391953), viz., 39 and 23 per cent, 
respectively. 
Table 4. 
Period of onset. 








Period of onset, Group 1 Group II 


Total Deaths 





in heurs (19391953) (19551959) 
Up to 24 3 1 4 4 nn 
548 …… 2 6 8 5 | %) 
49—120 5 4 9 | 
120 or over. 2 2 + 1 (25%) 
No generalized 
spasms ………. 10 5 15 2 





With regard to the period of onset the group 
from 1955—1959 was also considerably severer 
than that from 19391953, as assessed on the 
basis of the patients with the poorest prognosis 
with periods of onset of up to 48 hours. By the 
period of onset we understand the length of the 
interval between the initial symptoms (usually 
trismus and/or nuchal or back pain noticed by 
the patient) and the occurrence of convulsive 
seizures. Table 4 shows that patients with a shert 
period of onset have the poorest prognosis. The 
mortality rate was 75 per cent for the 12 patients 
who had periods of onset of 48 hours or less, and 
25 per cent for the remaining patients. In some 
patients, especially among those from 1939—1953, 
no generalized spasms were observed. As might be 
expected, the mortality in this category of patients 
was low, with only two deaths among 15 patients. 

Accidental wounds represent the most common 
portal of entry of the tetanus infection, wiz., in 
34 patients. In two patients, otitis media was the 
only possible portal of entry of the causative 
organism; one case was acute and the other 
chronic. In the latter patient, Clostridium tetani 
was recovered from cultures of ear pus. In one 
case, a decubital ulcer in the sacral region was 
the starting point of the infection. A 25-year-old 
woman suffered from a severe intra-uterine in- 
fection, presumably set up by an attempt to 











Tt 
reve: 
tion 
Desp 
is ne 
show 
that 
lesio 
verit 
for ( 
vield 


bloo 
not - 
injec 
units 
Loca 
avoi 
Ca 
perf: 
and 
excis 
treat 
of s 
necr 
for 
patie 
daily 
It 
tives 
soon 
proc 
ture 
excij 
givei 
24 h 
vigo! 
be n 
mou! 
flüss 
grue 








OCTOBER 1959 


DANISH MEDICAL BULLETIN 225 














cause abortion; cultures of material secured from 
the uterine cavity at autopsy showed growth of 
Cl. tetani. In one patient the causative agent had 
entered the organism through a diabetic gangrene 
of the leg and in another through a leg ulcer. 


Table 5. 
Portal of entry. 











Site No. of cases Deaths 
Head and neck .….……. 3 1 
NE 2 2 
Upper limbs ……….………. 18 4 
Lower limbs .…...…. 16 9 
Unknown 1 0 





The portal of entry of the infection could be 
revealed in 39 of the 40 patients. The distribu- 
tion of the various sites appears from Table 5. 
Despite the numerical paucity of the material, it 
is noteworthy that lesions on the lower limbs 
showed a mortality which was twice as high as 
that for lesions on the upper limbs, although the 
lesions sustained were roughly of the same se- 
verity in these two subgroups. Anaerobic cultures 
for Cl. tetani were performed in 25 cases and 
vielded positive results in 20. 


TREATMENT SINCE 1955 

The patient is placed in a drainage bed in a 
single room with subdued light and under con- 
stant supervision. Electrocardiograms and chest 
radiographs are taken for later comparisons. The 
blood group is determined. If serum therapy has 
not been instituted elsewhere, an intramuscular 
injection of tetanus antitoxin is given, 30,000 
units to adults and somewhat less to children. 


Local injection around the lesion is usually 
avoided. 
Careful débridement of the wound is then 


performed. Foreign bodies are extracted; pouches 
and fissures are opened, and neecrotic tissue is 
excised. The wound is left widely open and 
treated with application of dressings of a solution 
of silver nitrate or chloramine. Material from 
necroses and extracted foreign bodies is secured 
for aerobic and anaerobic cultivation, and the 
patient is given penicillin, 1,000,000 units twice 
daily for two or three days. 

It will often be necessary to administer seda- 
tives, anticonvulsants and muscle relaxants as 
soon as the patient is admitted, since all painful 
procedures, including venipuncture, lumbar punc- 
ture and the introduction of a stomach tube may 
excite spasms. Our basic sedative is phenobarbital 
given in doses of 100 mg three or four times in 
24 hours, either orally or parenterally. If a more 
vigorous anticonvulsant therapy is considered to 
be necessary, we give two g chloral hydrate by 
mouth alternating with tribromethanol (Avertin 
flüssig), 0.1 g per kg body weight in oatmeal- 
gruel enema with 40 ml of gruel per gramme of 


Avertin. Daily physical therapy aiming at pre- 
venting atelectasis may serve as a trigger me- 
chanism in provoking convulsions in otherwise 
quiet patients. In such cases, we use intravenous 
injection of 120-240 mg nembutal (Mebumal- 
natrium, NFN) or 3—6 mg tubocurarine chloride, 
the latter drug only in tracheostomised and in- 
tubated patients. Nitrous oxide has been used 
only during surgical interventions, such as ecx- 
cisions of wounds and tracheostomy. 

A stomach tube is inserted through the nose, 
and the proper placement of the tube is checked 
either by tests for free hydrochloric acid on 
aspirated gastric juice or by auscultation on the 
epigastric region during the insufflation of a 
small volume of air through the tube by means 
of a syringe. After having seen very severe bite 
lesions with necrosis of a wide rim of the tongue 
in two patients, we now routinely, aided by a 
dentist, take a cast and insert a palatal bite wing 
between the upper and lower teeth or gums; in 
the centre, it is provided with a hole of a suit- 
able diameter for suction from the oral cavity 
and pharynx. 

The patient is fed by gavage; the diet may be 
varied, but the most essential nutritional com- 
ponents are glucose, protein hydrolysates, vita- 
mins and salts. If regurgitation from the stomach 
occurs, it may be necessary to reduce the size or 
number of the feedings given within 24 hours, 
or, for shorter periods, to change over, wholly 
or partially, to parenteral administration of fluid 
and electrolytes. 

If the patient is rendered unconscious by hyp- 
notics and anticonvulsants, precautions should 
be taken against the development of atelectasis 
and stagnation of secretions by regular changes 
in the posture of the patient, both by turning him 
from side to side and by alternately raising and 
lowering the head of the bed. Tracheostomy with 
intubation will be indicated if the severity of the 
tetanic seizures necessitates this state of uncon- 
sciousness, or if, in spite of measures aiming at 
preventing atelectasis, fever develops and is ac- 
companied by auscultatory and radiographic 
signs of stagnation of secretions with atelectases. 

Tracheostomy was performed on two of the 
22 patients from 19391953 and on 13 of the 
18 patients from 1955—1959. The surgical inter- 
vention was always a high tracheostomy with in- 
sertion of a cuff tube of a suitable size. The proper 
placement of the tube should be carefully checked 
at regular intervals. If the tube is turned or is 
placed too deeply, extensive atelectases, or com- 
plete atelectasis of one lung, may rapidly develop. 
When generalized spasms have ceased and the 
coughing reflexes have returned, the tube is rec- 
placed by a silver cannula, which is easier to 
keep clean and free of crusts of dried secretions. 

If artificial respiration becomes necessary, a 
mixture of equal parts of nitrogen and oxygen 
is administered either manually through an ab- 
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sorber or by means of a respirator provided with 
a reliable humifier of the thermostat type. — The 
Ruben bag proved to be useful for artificial re- 
spiration extending over short periods, and the 
respirator used was the Engström model. 

Prophylactic measures against the development 
of atelectasis constitute a very important part of 
the treatment. With this end in view, the patient 
should be turned from side to side and placed 
in various positions in order to effect ventilation 
and drainage of all pulmonary segments. Physical 
chest treatment is given as required, up to four 
times in 24 hours, with tapôtement or percussion 
treatment consisting in clapping and pressure- 
vibration. If the occurrence of extensive ate- 
lectases cannot be overcome by the methods just 
mentioned, bronchoscopic removal of crusts or 
plugs of secretion may become necessary, but 
bronchoscopic procedures should be reduced to 
a minimum since they may result in lesions of 
the tracheal or bronchial mucosa. 

Hyperpyrexia may become a problem in some 
patients. The pathophysiological mechanism of 
hyperpyrexia in tetanus patients is presumably 
of a complex nature, but the heat production 
caused by muscular work is, in our opinion, an 
important factor. In nearly all cases is it possible 
to control the hyperthermia simply by stripping 
the patient and by removal of the blankets from 
the bed; if necessary, the radiators may be turned 
off, the windows opened, and an electric fan 
used. If these procedures fail, drug-induced hypo- 
thermia may be indicated. For this purpose, we 
use a mixture of phenergan, largactil and pethi- 
dine given either by repeated intramuscular in- 
jections or by continuous intravenous drip in- 
fusion with the flow rate adjusted to the desired 
body temperature and the condition of the patient. 
We do not aim at body temperatures below 35° C., 
and only in two cases did drug-induced hypo- 
thermia prove necessary. 

First and foremost, a good nursing care is of 
the greatest importance in the treatment of these 
patients. Observations made during several years 
have taught us how important it is that patients 
with severe tetanus are under constant super- 
vision by experienced nurses who are familiar 
with the multifarious and rapidly changing pro- 
blems which characterize the course of severe 
tetanus. The importance of the nursing care can 
scarcely be overestimated, and the necessity of 
this expert observation of the patients, who are 
often kept at a deep level of narcosis for several 
weeks, provides the strongest evidence in favour 
of the centralisation of tetanus treatment in a 
few departments. 


RESULTS 


As previously mentioned, the second group 


from 1955—1959 revealed a much higher per- 
centage of severe cases than the first group from 
19391953, as assessed by the length of the 


periods of incubation and onset. This is due to 
the fact that our department since 1955 has re- 
ceived a number of patients with severe tetanus 
from hospitals in the neighbouring counties. The 
mortality for the entire series is 40 per cent, viz., 
50 per cent for the vears 1939—1953 and 28 per 
cent for 1955—1959. For comparison, mortality 
figures for the same period reported by authors 
from other countries may be cited. Mincsev 
(1957), of Hungary, in which country the treat- 
ment of tetanus is centralised in a few hospitals, 
reported mortality rates of 41.8 per cent in a 
five-year series of 2447 cases comprising the 
entire country and of 45.8 per cent in a personal 
series of 168 cases. In a review of 182 cases from 
Australia, Molphy (1958) reported a mortality 
of 44 per cent. Sanchez & Sanchez (1958), 
of the U.S.A. treated 65 patients, of whom 50 
per cent died. Miller & Stoelting (1958), 
likewise of the U.S. A., had a mortality of 17 per 
cent among 17 tetanus patients. In a series of 236 
patients from Brazil, Veronesi (1956) re- 
ported that 18.2 per cent died. Adams et al. 
(1959), of South Africa, had a mortality of 43 per 
cent among 56 patients. 

An analysis of the length of the hospital stay 
of the 11 patients who died in Group I (1939— 
1953) shows that it was from one to 24 days and 
averaged five days. For the five patients who 
died in Group II (1955—1959), the corresponding 
figures were from two to 37 days, with an average 
of 15 days. It seems as if the changes in our 
methods of treatment have resulted in a longer 
survival time (Fig. 1). Of the 13 patients in the 
group from 1955—1959 who recovered, eight were 
subjected to tracheostomy and kept in narcosis 
for from 10 to 33 days, with an average of 16% 
days. 

An analysis of the causes of death revealed at 
autopsy, which was performed on 15 of the 16 
patients who died, shows that pulmonary compli- 
cations, in particular, atelectasis and broncho- 
pneumonia, were predominant in both groups of 
the series. These complications were revealed in 
13 of the 15 autopsied patients. Two patients 
showed cerebral oedema so severe that it must 
have been a contributory cause of death. On one 
point, the two groups showed a distinct differ- 
ence; six ot the patients from 19391953 died 
in hyperthermia (i.e, temperatures above 40.5° 
C.), while none of the five patients from 1955— 
1959 who died presented hyperthermia during 
the days immediately preceding death. 

In the latter five patients the causes of death 
were closely investigated. Three of these patients, 
viz., a boy of 11 years and two men aged 33 and 
43, showed extensive atelectases of both lungs. 
These three patients died 17, seven and 11 days 
after admission. This was taken as evidence sug- 
gesting that the treatment, in spite of all good 
intentions, was inadequate in securing unob- 
structed upper air passages. A woman, who died 
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Fig. 1. 
Each column represents a patient; black columns 
indicate those who died and white columns those who 
recovered. Unknown incubation periods are marked 
with?). The patients marked with *) had received a 
prophylactic injection of tetanus antitoxin. T above 
the column indicates that the patient concerned was 
subjected to tracheostomy. 





two days after admission, presented exorbitant 
obesity and cardiac disease with the Wolff-Par- 
kinson-White syndrome. 

The fifth patient in this subgroup, a 40-yvear- 
old man, deserves special mention. He was the 
first who underwent the modified treatment in 
all its phases, including induced hypothermia. 
Following deep narcosis for a fortnight, the 
cannula was removed, the tracheostomy closed, 
and the patient allowed to be up and about. On 
the 37th day in hospital, a sudden fatal cardiac 
arrest occurred. Both gross and microscopic 
autopsy findings showed extensive myocarditic 
foci. The similarity to late deaths from diphtherial 
myocarditis was striking, and the pathogenesis is 
presumably allied, since death was likely to be 
referable to an effect of the tetanus toxin. 


Haematological complications were not ob- 
served in any of the patients in Group II (1955— 
1959). Two patients showed signs of transitory 
renal insufficiency. Compression fractures of the 
spine occurred in four patients of the entire 
series, two in each group. Finally, after awaken- 
ing from deep narcosis extending over 27 days, 
one patient suffered from bilateral peroneus pa- 
ralysis, which later disappeared completely; this 
reaction was presumably also due to an effect of 
the tetanus toxin. 


We find that the changes in our treatment of 
tetanus represent an advance; first, because we 
have obtained a considerable reduction in the 
mortality rate, although the disease in the patients 
in Group II was largely of a severer character; 
and, secondly, because the patients who suc- 


cumbed in Group II did survive for considerably 
longer periods than those in Group I. 


SUMMARY 
A total of 40 patients with tetanus were treated 
during the period from 1939 to 1959. In 22 patients 
from 1939—1953, who were treated according to 
the classic principles with large doses of anti- 
toxin and small doses of anticonvulsant drugs, 
the mortality was 50 per cent. The next 18 patients 
from 1955—1959, among whom the percentage of 
severe cases was much higher (incubation period 
seven days or less, period of onset 48 hours or 
less), were treated according to the same prin- 
ciples as are used in poliomyelitis, including 
tracheostomy, manual positive-pressure venti- 
lation, prophylactic measures against atelectasis 
and feeding by stomach tube. The mortality in 
this second group was 28 per cent, as against 40 

per cent in the entire series. 
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ANAESTHESIA WITH LEOSTESIN (LIDOCAINE) 
AND PETHIDINE IN BRONCHOSCOPY 


By OTTO JEPSEN and FREDERIK KRISTIANSEN 


Within the field of otorhinolaryngology, topical 
anaesthesia occupies an exceptional position be- 
cause of its frequent use. Of a good topical anaes- 
thetic it must be required on the one hand that 
it gives a good anaesthetic effect, i. e., one of 
rapid onset and sufficient duration, and on the 
other that it has only a minimum of side effects. 

Endoscopic interventions — in particular bron- 
choscopy — have been used to an increasing 
extent during recent years. In order to avoid that 
this valuable method of examination should fall 
into discredit among the patients, it is of signi- 
ficance that the discomforts, side effects and 
risks involved in the examination are reduced to 
a minimum, and in this respect the anaesthesia 
is a very important factor. 

Owing to the good anaesthetic effects of co- 
caine and tretracaine (Pantocaine), these agents 
are still in common use, but as their toxicity is 
relatively high, they must be used with great 
caution and in closely controlled doses. In bron- 
chological work, in which the local anaesthetic 
agent is often applied by means of a spray, which 
gives rise to some uncertainty as to the dosage 
level, cocaine and tetracaine are unsuitable, 
especially because relatively large doses are re- 
quired to produce a satisfactory anaesthesia of 
the bronchial mucosa when bronchoscopy, bron- 
chospirometry or bronchography is to be per- 
formed. 

The anaesthetic effect and toxicity of cocaine, 
tetracaine and lidocaine appear from Table 1 
(Kn. O. Moller). 


Table 1. 





Anaesthetic effect Toxicity 





Cocaine 1 | 
Tetracaine …………. 5 23 
Lidocaine …………… 2 0.2 





We have previously used a 4 per cent cocaine 
solution for topical anaesthesia of the larynx and 
bronchi, supplemented by an intravenous injec- 
tion of pethidine in a 1 per cent solution. In some 
cases we observed side effects which are typical 
of cocaine poisoning (palpitation, rapid pulse, 
pallor, anxiety, motor agitation); in three pa- 
tients, the disturbances in motor function in- 
creased to clonic convulsions suggestive of severe 
cocaine intoxication. 

From the Department of Otology (Head: Professor 
H. C. Andersen), Aarhus Kommunehospital, Univers- 
ity of Aarhus, Denmark. 


Owing to these observations and the fact that 
the most essential objection to bronchoscopy 
voiced by the patients is usually the bitter taste 
of cocaine, we tried to find a suitable substitute 
for this anaesthetic. 

Another factor which is worthy of consideration 
is that cocaine is a relatively expensive drug. The 
annual consumption of cocaine in an otorhino- 
logical department certainly represents a very 
considerable item of expenditure. 

During the last two years we have used Leo- 
stesin in a 5 per cent solution for local anaes- 
thesia of the larynx and bronchi in bronchoscopy, 
bronchospirometry and in a few other forms of 
intervention, such as direct laryngoscopy. To 
neutralise the bitter taste of Leostesin, we add a 
few drops of tincture of sweet orange to the 
solution prior to the induction of each anaes- 
thesia, whereas adrenaline or similar substances 
are not added. 

Our series comprises 839 patients, on whom 
871 endoscopic interventions were performed 
under local anaesthesia. The vast majority of 
these patients were subjected to diagnostic bron- 
choscopy and bronchospirometry during a hos- 
pital stay. 

Lidocaine (Leostesin, Xylocaine) is a basic 
anilide (diethylaminoaceto-2,6-xylidide hydro- 
chloride) with a pronounced analgesic effect. In 
addition, the drug is characterised by a marked 
tissue penetration without local irritation and 
by a high stability in aqueous solution. Allergic 
reactions have not been observed, and the toxicity 
is low. The anaesthesia obtained is of rapid onset 
and of sufficiently long duration. Xylocaine was 
synthetised by Löfgren & Lundquist in 
1943 and has been tested clinically by Gordh 
(1949) and others. Numerous subsequent publi- 
cations have confirmed the aforementioned good 
properties of lidocaine. Its price is only about 
one third of that of cocaine. 

The literature on the use of lidocaine as a topi- 
cal anaesthetic in bronchological works is very 
meagre, but Boucher & Roumagnaec (1951) 
and Grawford et al. (1951) reported to have 
used Xylocaine as an anaesthetie agent in bron- 
choscopy with good results. 

The beneficial effect of pethidine (demerol, 
meperidine) as a supplement to surface anaesthe- 
sia in peroral endoscopy has previously been re- 
ported by Danish investigators (Gammeltoft, 


A supply of Leostesin was made available through 
the courtesy of Leo Pharmaceutical Products, Copen- 
hagen (Lygvens kemiske Fabrik). 
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Johansen & Ruben 1951, Kristensen 
1952, Andersen, Jepsen & Kristiansen 
1954, Knudsen, Rasmussen, Ruben & 
Traun-Pedersen 1957). 

Since 1952, we have used pethidine in a 1 per 
cent solution as a supplement to local anaesthesia 
in several thousand cases with satisfactory results. 


ANAESTHETIC PROCEDURE 


Our anaesthetic technique in diagnostic exami- 
nations of the larynx, trachea and bronchi is 
as follows: No premidication is used. With the 
patient placed in the sitting position, the upper 
respiratory tract is sprayed twice, at an interval 
of about two minutes, with a five per cent Leo- 
stesin solution; the spraying solution is admin- 
istered during inspiration, two or three “puffs” 
being given each time; after each spraving the 
patient is requested to spit. After a moment’s 
pause, about 1 ml of the anaesthetic solution is 
applied to the vocal cords and between these into 
the trachea by means of a syringe with a laryn- 
geal cannula attached. This procedure is repeated 
after about two minutes. Excessive fluid is spat 
out. Often, one to two ml of anaesthetic solution 
is allowed to trickle down into the trachea, while 
the patient leans to the left in order to obtain 
adequate anaesthesia of the left main bronchus. 
Coughing reflexes are usually abolished after the 
lapse of a few minutes, following which no more 
anaesthetic fluid is instilled. We do not place a 
swab in the pyriform sinus, since most patients 
find that this is very unpleasant, but also because 
it is unnecessary in order to obtain adequate 
anaesthesia. 

Usually, 3—6 ml (150—300 mg) of anaesthetic 
solution is applied; approximately 15 minutes are 
required for anaesthetising the patient. 

With the patient placed in the dorsal position, 
an intravenous injection of a one per cent pethi- 
dine-hydrochloride solution is given slowly, the 
amount required being injected within three to 
five minutes. The size of the dose varies from 
50 to 200 mg (Table 2). The patient’s speech 
serves as a reliable guide in determining the 
proper dosage, the speech being slurred and im- 
peded when this stage has been attained. Cloud- 
ing of the conscience gradually occurs, but the 
patient is still able to answer questions and to 
comply with instructions. 

As in other forms of anaesthesia, it is difficult 
to fix the total dose of pethidine, which must be 
varied according to the age, body weight, general 
condition and respiratory rate of the patient and 
to the clouding of conscience. If, after the intro- 
duction of the endoscope, it appears that the 
amount of pethidine injected is inadequate, a 
supplementary injection may be given. 

The patient is now in a condition which is 
very favourable for bronchoscopy — the cough- 
ing reflexes are abolished; he feels no pain or 














Table 2 
Bronschescapy …….……........ 818 cases 
Bronchospirometry 21 cases 
Age of Pethidine injection, in mg 

patients, Total 

inyears 50-75 75-100 100-125 125-150 150-175 175-2 
1120 | 3 5 4 1 14 
21—30 | 3 6 25 9 6 50 
3140 l 3 19 62 21 2 108 
41—50 21 56 60 23 3 163 
51—60 23 39 91 67 45 19 284 
61—70 10 23 69 37 19 2 160 
71—80 7 7 23 19 2 58 
81—90 1 1 2 
zfMales 24 59 148 157 84 29 501 
£ (Females 19 41 121 117 37 3 338 





discomfort when the bronchoscope is introduced; 
he is able to co-operate in the examination; he 
can help to place the head in the proper positions 
and coughs or takes deep inspirations on request. 
This is of great importance in disclosing fixation 
of the bronchi when a tumour is suspected. The 
anaesthesia is of sufficiently long duration (up 
to 30 minutes) to ensure ample time for a thorough 
examination and treatment. 

In the dosage used, pethidine sometimes gives 
rise to slight respiratory depression. This depres- 
sion may become very pronounced in case of 
overdosage and, particularly, if the injection has 
been given too rapidly. In the presence of re- 
spiratory impairment, or if the general condition 
is poor, the dose should be reduced. The endo- 
scopist must be prepared to assist or maintain 
the patient’s respiration. For this purpose, either 
an anaesthesia apparatus with a breathing bag 
or an oxygen cylinder with a reducing valve, a 
tight-fitting rubber mask and a breathing bag 
must be available. Incidentally, such an armamen- 
tarium should always be at hand in all clinics in 
which local or general anaesthesia is performed. 

The pethidine injection gives rise to dizziness 
in some cases, and a spontaneous vertical inferior 
nystagmus is a constant occurrence. This peculiar 
pethidine nystagmus has previously been con- 
sidered by Andersen, Jepsen & Kristi- 
ansen (1954). Transient nausea develops in a 
few cases, and vomiting may occur on rare occa- 
sions. 

An analysis of the size of the pethidine dosage 
has shown that we now use pethidine in smaller 
doses than when we used cocaine as the local 
anaesthetic agent. This is probably due to the 
fact that Leostesin has a sedative effect as dis- 
tinct from cocaine and tetracaine, which both 
exert a stimulatory action on the cerebral cortex. 
The sedative effect must be considered to be a 
great advantage both to the examiner and the 
patient. 

It is a well-known fact that anaesthetisation, to 
a considerable extent, is rendered difficult by 
nervousness in the patient. The patient should 
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therefore be placed in quiet surroundings in a se- 
parate room, and the nature of the intervention 
should be explained to him. In our experience, 
this reassuring explanation is an important factor 
in accomplishing an ideal anaesthesia. 

In the clinical evaluation of our present method 
of anaesthesia we have not observed any signs of 
toxic reactions which might be ascribed to Leo- 
stesin. 


SUMMARY 


Endoscopic examination of the bronchi re- 
quires a good anaesthesia involving only a mini- 
mum of discomforts and risks. We have used 
Leostesin (lidocaine) as the topical anaesthetic 
agent supplemented by a slow intravenous injec- 
tion of pethidine in 839 patients subjected to 
bronchoscopy or bronchospirometry. 

This form of anaesthesia has proved greatly 
satisfactory. No signs of toxic reactions which 
might be ascribed to Leostesin have been ob- 
served. 

It is emphasised that too rapid injection and 
too large a dose of pethidine in old patients or 


Press discussion not desirable. 


patients in a poor general condition involve a 
certain risk of respiratory depression, and that 
great caution should be exercised in using pethi- 
dine analgesia in patients with respiratory im- 
pairment. 
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THE INCIDENCE OF SYPHILITIC INFECTION IN INDIVIDUALS 
AGED 65 AND 70 YEARS IN BORNHOLM 


DEMONSTRATED BY HISTORY AND BY CLINICAL AND SEROLOGICAL EXAMINATION 


By FOLMER DENCKER and H. AAGE NIELSEN 


The investigations described here were under- 
taken to estimate the incidence of syphilitic in- 
fection among all the individuals aged 65 and 70 
vears in Bornholm.*) A total of 882 individuals 
were investigated with the standard serum reac- 
tions (STS)*) and the Treponema Pallidum 
Immobilization Test (TPI). 

The material was obtained in connection with 
a more comprehensive investigation undertaken 
by one of the authors (F. D.) in co-operation with 
Mogens Felbo. The primary object of the 
comprehensive investigation was to illustrate the 
conditions of health of these age groups and 
specially of the function of the extremities (2) 
and the circulation. The investigation was ar- 
ranged so that all of the individuals participat- 
ing were examined by both investigators. 

From the Department of Medicine, Bornholm Central 
Hospital, Rgnne (Head: H. Chr. Olsen), and the Sero- 
diagnostic Department, Statens Seruminstitut, Copen- 
hagen (Director: J. Orskov). 

Aided by a grant from Statens almindelige Viden- 
skabsfond. 


A serological examination for syphilis was in- 
cluded because symptoms which could be caused 
by syphilitic infection might be observed in the 
investigation. As this investigation was intended 
to include all individuals in the age groups 
mentioned within a geographical region, it 
seemed of interest to carry out both STS and 
TPI on all sera, as thereby the serological in- 
vestigations which, according to the original 
plan, were mainly to help in the differential 
diagnosis of circulatory disorders, would obtain 
a wider perspective and provide the possibility 
of illustrating the incidence of syphilis in an 
ageing population. 


MATERIALS AND METHODS 


The investigation was undertaken during 1954— 
55. From the Parish Registers information con- 
cerning the names and addresses of women born 
during the period April 1, 1884 to March 31, 1885 
and April 1, 1889 to March 31, 1890 and of men 
born during the period April 1, 1884 to Sept. 30, 
1885 and April 1, 1889 to Sept. 30, 1890 was ob- 
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tained. The numbers were 422 women and 552 
men. Thus the investigation concerns women 
aged 65 and 70 born in a definite year and men 
aged 65 and 70 born within a period of eighteen 
months. 


Investigation of the Case Histories: 

The individuals were visited in their homes, 
and social and medical histories were taken. An 
ordinary clinical examination was performed and 
the individual concerned was then requested to 
come for a more comprehensive out-patient in- 
vestigation in the Central Hospital in Rgnne. 

No direct questions concerning syphilis were 
asked as attempts to take a venereal case history 
might have caused a number of individuals who 
had previously had syphilis to refuse to come 
for the hospital examination. A few patients 
volunteered the information that they had pre- 
viously sustained luetic infection. 

In association with the serological tests a 
search was conducted to ascertain whether any 
of the individuals involved were registered in 
the Card-Index (14) kept in the Statens Serum- 
institut from 1920 onwards. This Card-Index re- 
cords all individuals who have had positively 
reacting sera and individuals with negative STS 
who had a blood sample sent in with a definite 
clinical diagnosis of syphilis on clinical grounds. 
As all the positively reacting sera are registered, 
the Card Index includes a number of individuals 
who have not had syphilis, i.e. persons with so- 
called non-specific serum reactions. The Card 
Index is known colloquially by the inexact term 
“Syphilis Card Index” and this term will be 
employed in the present work. 

Approximately 50 per cent of fresh infections 
are diagnosed before the 25th vear (3, 4). The 
*) Bornholm is a Danish island in the Baltic. Its 

size is 588 square km, and the population on 

October 1st. 1950 was 47,972. Of these 25,438 were 

living in rural parishes, 9,838 in small market 

towns and 12,696 in the biggest town, Rónne. 

Administratively Bornholm constitutes a se- 
parate county. From the turn of the century, the 
population has been practically stationary. A 
marked excess of births has been counterbalanced 
by the emigration of some of the vounger people; 
old people very seldom leave the island on retire- 
ment. 

The composition of the population according to 
occupation differs somewhat from the rest of 
Denmark as more are employed in agriculture 
(more than 40 per cent) and fishing (5 per cent) 
than in the rest of Denmark. 

The shipping tonnage belonging to the island 
is practically exclusively engaged in traffic within 
Denmark. 

*%) Mgrch’s modification of Wassermann’s comple- 
ment fixation test with cardiolipin antigen (C- 
WR-M), Kahn’s standard test (KR) and Meinicke’s 
clarification test (MR) are employed as standard 
reactions (STS) in the Statens Seruminstitut. 


patients investigated in this survey had at the 
time the Card Index was established passed the 
age at which the majority of cases probably were 
infected. For this and other reasons only a frac- 
tion of those infected could be expected to be 
recorded in the Card Index. 

Out of the 974 individuals obtained from the 
Parish Registers 18 died prior to the investigation, 
two left the island and 90 refused to participate 
fully in the investigation. In some individuals the 
reason for this may have been the fear of having 
old syphilitie infection mentioned again. In order 
to find out how frequently this occurred and in 
order to obtain cardiological examination 18 of 
the individuals who had refused two requests to 
report for hospital examination were visited at 
their home. At these visits, the phyvsician brought 
a portable electrocardiograph with him. Under 
these circumstances all 18 individuals consented 
to undergo the cardiological examination and 
there was no difficulty in obtaining blood samples. 
In only one patient was a positive serum reaction 
obtained. The individual concerned was registered 
in the Syphilis Card Index. 

Records of the 72 individuals from whom it 
proved impossible to obtain samples of blood 
were searched for in the Svyphilis Card Index, 
but none of them were registered. 

This must be considered to exclude the possi- 
bility that there were so many cases of previous 
syphilis among the individuals in whom sero- 
logical investigation could not be undertaken that 
the final analysis of the results would be affected. 

For the sake of completeness it should be 
mentioned that in all cases with positive serum 
reactions the patient’s practitioner was com- 
municated with so that he could supplement the 
history, if possible. 

The clinical examination in all of the cases 
included the following investigations: stetho- 
scopic examination of the chest, measurement of 
the blood pressure (BP), radiography of the 
thoracic organs (X-ray) (the first patients 
examined were, however, only screened), electro- 
cardiogram (ECG), haemoglobin percentage (Hb) 
and erythrocyte sedimentation rate (ESR). 


Serological Examination. 

All of the blood samples were investigated with 
the STS reactions mentioned previously and with 
TPI (Nelson & Diesendruck). The TPI 
test was carried out with 42 hours incubation 
instead of the usual 18 hours in order to obtain 
greater sensitivity (8). 

The combined result of the STS was recorded 
as positive, weak positive or negative as the 
strengths of the three reactions (C-WR-M, KR, MR) 
are included in the evaluation of the combined 
result. Positive or weak positive results of the 
STS with an etiology other than syphilis were 
called biologically false positive reactions (BFP). 
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In the case of sera which did not give com- 
pletely negative results a second specimen was 
obtained if possible either with the co-operation 
of the patients practitioner*) or by personal 
visitation. Second samples were successfully 
attained in the large majoritv of cascs. 


SEROLOGICAL RESULTS 


Blood samples were obtained from a total of 
367 women and 515 men, giving percentages of 
the cases investigated of 87 and 93 respectively. 
The results of STS and TPI appear from Table 1. 


Table 1. 


Results of serological investigations in 882 individuals. 
The results of the TPI test are given as a percentage 











TPI 
No. Per cent No. Per cent 
882 16 1.8 866 98.2 
- 3 2 (66.7) 1 (33.3) 
STS + 11 3 27.3 8 72.7 
— 868 11 1.3 857 98.7 





STS gave positive results in three and weak 
positive results in 11 sera, i.e. a total of 1.6 per 
cent reactive, while TPI was found to be positive 
in 16 or 1,8 per cent, i.e. quite good apparent 
agreement. 

Detailed analysis of Table 1 shows, however, 
that this apparent agreement is false, as one 
case with positive and eight cases with weak 
positive STS reactions are combined with 
negative TPI, ie. that the two methods only 
agree in their results in a third of the cases. 

The distribution of the reactions to STS ac- 
cording to age and sex appears from Table 2. The 
table shows, in addition, the extent to which 
these reactions must be regarded as BFP. 


Table 2. 
Distribution according to age and sex of the individuals 
who had STS reactive sera, with an estimate of the 
number of cases which must be regarded as BFP 
(criterion employed was negative TPI). 











Age Sex Number STS reactive 
Total _ of these BFP 

65 Female 207 6 5 

65 Male 272 5 2 

70 Female 162 2 2 

70 Male 241 1 





No significant difference was present between 
the number of reactive sera from males and 
females, between the number of reactive sera 
from the 65-year-olds and 70-year-olds, nor be- 
tween the number of BFP sera from males and 


*) The authors take this opportunity of thanking 
the general practitioners in Bornholm for their 
co-operation in the investigation. 


females. As regards the latter, however, the ten- 
dency is in full agreement, though not statistically 
significant, with the condition demonstrated pre- 
viously that BFP sera are most frequently en- 
countered among the sera from females (15). 


Table 3. 
Incidence of TPI reactive sera according to age and ser. 














Age Sex Number TPI reactive 

+ per cent 
65 Female 207 4 1.9 
65 Male 272 5 1.8 
70 Female 162 3 1.8 
70 Male 241 4 1.7 





Table 3 shows how many females and males 
in the two age groups had postive TPI. The in- 
cidence was the same in all four groups. 


It should be mentioned further that Borup 
Svendsen (1) for the year May 1 1949 to May 1 
1950 found an incidence of latent syphilis of 1 per 
thousand in routine tests. For the age group 60—74 
vears, however, the incidence was 2.5 per thousand. 
The material was not investigated with TPI and the 
diagnosis of latent syphilis was based entirely upon 
reactive STS. In 1954 Schmidt confirmed an in- 
cidence of latent syphilis of one per thousand (15). 

In the present material one case of latent syphilis 
(51/89) was found with reactive TPI and another case 
(335/90) of latent “syphilis” with non-reactive TPI. 
This incidence shows no disagreement with the pub- 
lications recorded. 


In Table 4 a review is given of all the individu- 
als who were found to have reactive sera. The 
only individual within the material with a history 
of syphilis but with negative serum reactions is 
also included. Further three individuals who had 
unreadable reactions with MR are also included 
in the Table. In these three individuals there was 
no evidence of syphilis and they will, therefore, 
not be mentioned further. The patients are placed 
according to the result of STS, the most strongly 
positive are recorded first and those with negative 
reactions last. As a rule, six to twelve months had 
elapsed between the first and second blood speci- 
men. 


Supplementary information to Table 4. 
Positive STS reaction in three individuals. 


Two of the patients (51/89 and 425/90) were seamen 
The latter was registered in the Syphilis Card Index. 
A syphilitic aortic lesion was confirmed at Mass Mini- 
ature Radiography in 1941. On account of increasing 
dyspnoea on exertion and precordial pain he retired 
from work at the age of 62 years. Stethoscopy revealed 
characteristic findings for aortic incompetence. BP 
240/70 mm. 

ECG revealed negative T, and T2. X-ray: very broad 
vascular shadow with calcification in the ascending 
aorta. Heart diffusely enlarged. Measurement of heart: 
17.1/31.5 cm. 

Patient 51/89 did not think that he had been in- 
fected but confronted with the positive serum re- 
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actions he stated that he had frequently exposed him- 
self to infection. This patient was healthy and at 
work. 

Both of these patients had positive TPI reactions. 

The third patient (335/90) was a farmer’s widow 
aged 65 years. At the age of 58 years she had sus- 
tained a fracture of the right humerus and had ex- 
perienced pain in the right shoulder since. She was 
otherwise in good health. BP 170/100. ECG: ventricu- 
lar extrasystoles, otherwise normal. 

X-ray: no abnormality. Hb: 80. ESR: 16 mm. TPI 
negative. 

The patient emphatically denied any infection with 
syphilis. Renewed blood samples rendered the same 
results as the first. No further samples were taken. 
The general practitioner was unable to give any in- 
formation concerning her deceased husband. 

It might be justifiable to regard the positive STS 
as biologically false in this case. Following the 
fracture of the arm, the patient had experienced 
constant pain in the shoulder and the possibility 
exists that the fracture had released connective tissue 
changes which had caused the serum changes which 
became manifest as the BFP reaction in a manner 
similar to the serum reactions which Moore (6) and 
Wheeler (18) demonstrated in patients suffering 
from rheumatism. 


Weak positive STS in eleven individuals. 

Two of these patients (155/89 and 188/89) were 
registered in the Syphilis Card Index with numerous 
blood samples. TPI reactions were positive in both 
patients. 

The third patient (31/84) who was not registered 
had also a positive TPI reaction. This patient had 
been a seaman and had lived in USA. On his return 
to Denmark he had worked as a labourer until he 
had to abandon work at the age of 68 years on account 
of angina pectoris. BP: 150/80 mm. ECG: and X-ray: 
no abnormality. The weakly positive STS reactions 
in these three patients are probably specific. 

The remaining eight patients in this group were 
not registered in the Syphilis Card Index. None of 
them were connected with seafaring and only one of 
them had been abroad. In six, a control blood sample 
was examined and showed negative STS in five cases 
and unchanged in one. This patient who was a retired 
small-holder aged 65 vears (294/89) suffered from 
severe bronchial asthma and chronic bronchitis. All 
eight patients had negative TPI. The positive STS re- 
action was interpreted as biologically false. In five 
out of the six patients a transient reaction was con- 
cerned. 


Negative STS (and positive TPI) in eleven individuals. 
This group comprises five males and six females. 
Male aged 65 vears (53/89). Registered as infected 

in 1905. The patient had attacks of angina pectoris 

which were relieved by nitroglycerine. He still con- 
ducted his own business. The pupils did not react 
to light. BP: 160/90 mm Hg. ECG and X-ray: no 
abnormality. It must be regarded as definite that 
this patient had had a syphilitic infection although 
there were no symptoms of syphilis apart from the 
pupils which did not react to light; this also could be 
caused by arteriosclerosis. 

Concerning 334/89 no information of syphilis was 
available. The wife (332/89) showed the same sero- 


logical result. The marriage was childless. The patient 
had a decompensated cardiac condition which had 
caused symptoms for six years. BP: 170/110 mm Hg. 
ECG: auricular fibrillation and negative T, and Ts. 
X-ray: measurement of the heart 17.7/34.0 cm. Hb 
115 per cent. ESR: 2 mm. The patient was admitted 
to hospital some months afterwards suffering from 
pneumonia from which he died. Autopsy was not 
performed. The cardiac condition was interpreted as 
arteriosclerotic but may also have been syphilitic. As 
both partners had positive TPI syphilitic infection 
was considered probable. 

Among the males aged 70 years No. 332/84 was born 
in Germany and had served as a German seaman until 
he deserted to Denmark during the First World War. 
He had retired from physical labour at the age of 65 
years as he found that he was unable to keep pace 
with younger workers. He was otherwise in good 
health. The patient was not told of the positive TPI 
reaction. He was twice requested to attend his own 
practitioner so that another blood sample could be 
taken but defaulted. 

The two last males aged 70 vears had both lived in 
USA in their vouth. No. 25/84 was registered in the 
Syphilis Card Index because a blood sample taken 
during hospitalization in an Eye Department in 1930 
on account of an eye injury, was positive. The patient 
received anti-syphilitic treatment but did not consider 
himself to be infected. BP: 170/90 mm Hg. ECG: no 
abnormality. X-ray: no cardiac abnormality. Calcifica- 
tion in the aortic arch. 

Patient No. 328/84 was a retired farmer who had 
been a farmer during his stay in USA. For four years 
he had suffered from mild diabetes and a slight de- 
gree of senile dementia was present. BP: 170/110 mm 
Hg. ECG: T, and T2 isoelectric. X-ray: broad aorta, 
measurement of the heart 16.5/30.8 cm. Albuminuria 
was present. On admission to hospital carcinoma of 
the urinary bladder was diagnosed and the patient 
died six months later. 

Although no information is available permitting the 
definite establishment of the diagnosis of syphilis it 
appears, however, very probable that these three in- 
dividuals had had syphilis. 

Out of the six females in this group, only two were 
registered in the Svphilis Card Index. One of them 
(37/89) refused, at first, to submit to examination. 
It proved possible, however, in connection with ECG 
recording in her home to obtain a sample of blood 
and it was then found that she was registered. She 
had been admitted to the Centrel Hospital in Rgnne 
in 1925 on account of a gumma in the nasal septum 
and had been treated for secondary syphilis in 1912. 
The reluctance that this patient showed towards the 
examination was obviously due to the previous in- 
fection with syphilis. The patient was married but 
had no children. 

Case 48/84 had grown up in the country under ex- 
tremely poor conditions and had worked as a servant 
until she moved to Rgnne at the age of 30 vears. Since 
then she had been partially dependent upon public 
assistance and three attempts to obtain a disablement 
pension had been refused. In 1941 she was admit- 
ted to the Department of Neurology, the University 
Hospital, Copenhagen, where the diagnosis of neu- 
rasthenia was made. The CSF was normal with nega- 
tive STS. Blood sample STS weak positive. The 
patient appeared to be mentally subnormal; she also 
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Table 4. Data concerning history, clinical findings and serological findings in individuals with reactive serm 
mm _ _ | nn nn zi n 

Occupation and Has lived | Information regarding Information from - 
. Sex marital status abroad syphilis from patient Syphilis card index Í 
or hospital | Í 
| | | | 
51/89 M Sailor, married ves Infection unknown but very Not registered B 
probable p 
335/90 F Farmer's widow no Infection denied en “ 
425/90 M Retired sailor, yes Infected in Cardiff in 1910 Hospitalized in 1910 tres 
married with Hg ointment u “ 
155/89 M Civil servant, no Infected in Copenhagen in Registered but all blood 
married 1910 samples negative 
188/89 F Artisan’s widow Born in East | Infected in Germany in 1918 Registered from 1920 wild, 
Prussia positive sera 9 sé 
31/84 M Retired sailor, In U.S. A. till No information Not registered 
married 1922 | 
23/89 F Artisan’s widow no | zit n ” 
| 
11/89 | F Labourer’s wife no | a | ae : 
| | id 
156/89 | M Retired labourer no | ae „ „ 
| divorced | 
157/89 | F Artisan’s wife no | me 5: „ 
2904/89 | M Retired small- no | ” n 0 
| holder, widower | : 
8381/89 | F Retired small- no | ik ve ol 
holder, unmarried 
156/85 F Retired small- no | - d 5 
holder, unmarried | 
180/84 | F Manufacturer’s Some years in zi ik " 
| widow Germany 
| . 
313/89 | M Retired farmer, no it 0 
married | 
85/84 | F Retired seamstress no | | zt n 
| widow | | 
| 
losse | FP _ [Farmer's wite no | ” | “ ks 
Pe | | B 
37/89 F Labourer’s wife no Hospitalized in 1926 for Hospitalized in 1912 for Ín ie 
| | gumma of nasal septum | syphilis , 
53/89 | _M | Manufacturer, no No information | Hospitalized in Älborg in ko k 
| | married | for syphilis 
| | n : 
301/89 F Labourer’s widow no | - Not registered 9 
3352/89 | Farmer's wife no 0 
84/80 M Farmer, married no | ke 0 | ne 
13/84 [ Warehouse worker’s no 4 
widow | 
| : . . . 
25/84 M Civil servant In U.S. A. for / Infection unknown Registered from 1930 wil " 
| 10 vears | positive sera 
18/84 | F Retired servant, | no No information Registered from 1941 with " 
unmarried positive sera 
328/84 M Retired farmer, In U.S. A. for | pe Not registered 4 
married 16 vears 
3352/84 M Retired sailor, Born in | ” En r 
married Germany | 
34/84 F Farmer's wife no | 5 he, 4 
| 
112/89 F Cleaner’s widow no | Fresh infection treated with | Syphilis diagnosed 1911 1 
| Hg ointment Rgnne 
a) Number of case history/year of birth b) The cardiovascular symptoms demonstrated are probably arterioscle U ++ 
hidt, H.: 
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Clinical findings C-WR-M/ KR 
rom mm mmm mm | mame _ ne _ _ 
index Other findings, | Combined resul Di 
| Late see regten amg apen | — wit een enk Ï u maand: as 
Í syphilis information in text. Ï Li Í ï | u Í syphilis. 
nn | | | Í | 
sed none Cerebral trombosis 6 months | 17/11 + +e)| 19/12 ++ + En + + Definitely 
later 
in none Fibrositis. Previous fracture 6/5 ++ 5/4 ++ + + — — Improbable 
of humerus 
9 en dé beh 
10 tre ho | syphilitie 5/2 ++ 5/2 ++ + + In } Definitely 
aortitis 
bleed none Arterial hypertension —_/1 — | —/1 —_ | Hel + + + mn 
920 wi " à : ‚ | ’ 
en 9 none b) Cardiac decompensation —fn oJ } } | } | 4 | 
Diabetes mellitus | | 
ae none Angina pectoris 5/2 +— 2/1 +- - | | + | a 
| | 
Kg none Obesity. Arthritis of hip. _—_fn + / : Î | —_ | — Min No 
Pyelitis | | | | 
| | | 
Kg none Obesity. Degeneration of the | —/— +-— | ! | — | - | 
retina | | | 
ij none Arthritis of hip; previous fn de | } le - - m 
pulmonary tuberculosis | | | | 
| 
h9 none Myxoedema. Diabetes mellitus | —/1 +— | Ee aam - | 
0 none Chronic bronchitis. Bronchial | —/1 +— | I | + 4 | - | 
asthma | 
e | none Muscular pains —_l— + | | | - - | Ee 
Í | | | Í 
\ none Recurrent bronchitis —/2 — | | | — | | ” 
| | | | 
4 none Arthrosis. Arteriosclerotic _f 1 H— | | H— | | « | | ‚ 
heart disease | | | | | 
9 none Healthy —/— non Eb & -d . | | 
readable | | | | 
Î 
u none Healthy —/— non pi | | | n 
readable | | | | 
4 none Cardiac disease. —/— non ? | | - | | 
Fatal cerebral embolism readable | | | 
*) P je ef Î | À 
zom nj ij none Cardiac decompensation _f í - | | | | Definitely 
Í 
rg in | | pn 
085 U Je | none b) Angina pectoris. Pupils do not | - - - - Er € 
l I 
react to light | | 
ea 9 none Obesity. Mental deficiency. —/- _ . - | - 4 ! Probably 
Diabetes mellitus | 
\ none Muscular pains . - / _ . : | | ” 
\ none b) Decompensated heart f — | Ì u | Ï | 
disease | | | 
4 none Healthy / | | nn 
| 
Î 
y30 wit | | ” 
_ 4 none Healthy a / 9 | - | 4 | 
| 
vith n aad | ” 
41 wi 34 none Neurasthenia. Bronchitis —_/ - Jo —_ | _— } | Î 
red ” n | | 
4 none Arterial hypertension. Cancer / — /— — - nd HF | 4 
of urinary bladder | | | 
kj none Healthy. Repeated blood / - | - | | ” 
sample not available | | 
4 none Chronic rheumatic arthritis / | / | | | | | Uneertain 
911 . ka sc 
tol 'o none Chronic bronchitis fn | — | | | Definitely 




















rioscllij + means: C-WR-M 17 KR 11 MR ++. Quantitative C-WR-M and KR results are given in strength degree 
bidt, H.: Brit. J. ven. Dis. 1851, 27: 23). 
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had bronchitis. ECG and X-ray: no abnormality. ESR: 
47 mm. The patient was aware that there had pre- 
viously been something wrong with the blood. It is 
considered probable that the patient had been infected 
with syphilis. 

Case 332/89 married to 324/89 was mentioned previ- 
ously. 

Case 301/89, widow of a labourer and small-holder, 
was very obese and considered to be mentally sub- 
normal. Mild diabetes was demonstrated. 


Case 13/84 was the widow of a warehouse worker. 
This patient was healthy and active but suffered from 
biliary symptoms. 

In the last two cases the presumption of previous 
syphilis is based solely upon the positive TPI reaction. 
Both of the patients had been widows for a period of 
vears. Neither of them was told of the positive TPI 
reaction. There was no evidence to prove that they had 
not had syphilis. Both of the husbands had been work- 
men in Rgnne and neither was registered in the Sy- 
philis Card Index. No information concerning the 
histories could be obtained. 

Case 34/84, married to a retired farmer. From the 
age of 55 years, this patient had suffered from a rheu- 
matie condition which gradually became incapacitat- 
ing. She had received cortisone for this condition for 
six months. The patient had given birth to five 
children, all of whom were still alive and healthy. 
The patient was mentally well preserved. BP: 170/85 
mm Hg. ECG and X-ray no abnormality. ESR: 55 mm. 
The patient was re-admitted to hospital six months 
later with severe jaundice from which she died. The 
diagnosis of cancer of the head of the pancreas was 
made. Autopsy was not undertaken. Control blood 
samples during this period of hospitalization showed 
unchanged negative STS and positive TPI. The immo- 
bilization percentage in the TPI was lower than on 
the first occasion and this was possibly a sequel of 
the cortisone treatment which the patient had re- 
ceived. 

Blood samples from the husband: STS and TPI 
negative. 

In this patient the only evidence of a previous 
syphilitic infection was the TPI reaction. There is a 
remote possibility that congenital lues had been pre- 
sent. This is the only case with a positive TPI re- 
action in which doubt can be thrown upon the specifi- 
citv of the test. 

In addition to these cases, one patient (112/89) with 
negative STS and TPI was found to be registered with 
information concerning infection in 1911. She ad- 
mitted to her general practitioner that she had been 
treated for a fresh infection. 


DISCUSSION 


The TPI test was originally described by Ne l- 
son & Mayer in 1949 (11) and has already 
been the subject of a great number of publications. 
In Denmark, Nielsen & Reyn described the 
reaction in 1952 (9). Although it is fairly recent, 
the reaction has already obtained a definite 
place among the methods of serological investi- 
gation for syphilis. Justification for this is found 
in the table included (Table 5) from a recent 
review which illustrates the diagnostic value of 
the test. 


Table 5. 


Results of the TPI test in untreated and treated sy- 
philis at various stages and for groups of individuals 
without syphilis. (In evaluating these results, it should 
be borne in mind that the figures in the table have 
been collected from many publications and that 
various criteria have been employed in establishing 
the diagnosis recorded and that the TPI tests with 
which the results were obtained were, on the whole, 
less sensitive than those upon which later publications 
were based. (See above regarding technique of the 
TPI reaction in this material.)) 








Antisyphilitic 
treatment for 





Vawentad definite or suspec- 
ted syphilis 

AK 
Primary syphilis .……… 177 59.3 638 27.2 
Secondary syphilis .. 581 92.3 539 50.5 
Latent syphilis .….…. 631 96.7 1413 87.4 
Tertiary syphilis .… 248 99.6 717 95.4 
Congenital syphilis . 60 98.3 158 86.8 


Normal individuals . 474 0.0 

Diseases other than 
DE: sansteerde 995 

nine 141 


0.4a) 39 0.0 
0.7b) 179 0.0 





a) Positive reactions in two individuals in whom 
there was no evidence of syphilis in the history 
and in two individuals from whom it was not 
possible to obtain information nor control blood 
samples. 

b) A patient with thrombocytopenic purpura. 


It will be seen from Table 5 that a negative 
result of the TPI test does not exclude previous 
syphilis. The antibodies which are demonstrated 
by this reaction differ from those involved in the 
STS reaction. The immobilizing antibodies are 
formed at a later period of the infection than the 
reagins and they persist much longer. In this 
connection the serological results from the investi- 
gation in Alabama (12) concerning untreated 
syphilis are of interest as the KR became negative 
with age while the reactivity to the TPI test was 
maintained. Comparison of the conditions in- 
volved in the TPI test in syphilitic infection with 
the Widal or Mantoux reactions in relation to 
typhoid or tuberculous infections may be justified. 

As no known non-specific positive TPI reaction 
has yet been found, interpretation of a positive 
TPI reaction as very strong evidence that the 
individual concerned has, or has had, a trepone- 
mal infection is considered justifiable. Further, 
the combination of a negative TPI reaction and 
positive STS reaction suggests that the STS re- 
action is non-specific, at any rate in the age 
groups involved in this investigation where fresh 
infections can probably be excluded. It is essential 
to add that the TPI reaction is also positive in 
patients with treponemal infections other than 
syphilis. 

The 16 individuals with positive TPI reactions 
are therefore considered to be infected with sy- 
philis, because only this treponematosis exists in 
Denmark. To these may be added a case with 
negative TPI but with a history of syphilis so that 
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a total of 17 out of the individuals investigated 
may be regarded as having had syphilis. 

The Syphilis Card Inder gave the following 
information: 

A total of 11 out of the 882 individuals had been 
registered. In six of these the date of infection 
was known (1910, 1910, 1918, 1912, 1905, 1911). 
Five of these had positive TPI reactions and one 
a negative TPI reaction. Two cases had been re- 
gistered solely on account of positive STS and 
were TPI negative. The remaining three cases 
reacted negatively both to STS and TPI. These 
cases had been registered on account of previous 
weak positive results of STS encountered in 
connection with hospitalization for acute pye- 
lonephritis, cancer of the rectum and pulmonary 
embolism, respectively. Probably BFP were con- 
cerned and these patients are not included in 
Table 4. 

Clinical investigation revealed one case of 
luetie aortic disease and one case of doubtful 
Argyll-Robertson’s symptom. Both of these cases 
were males and both had positive TPI. No cases 
of neurosyphilis were encountered. 

In five of the cases with positive TPI reactions 
cardiovascular symptoms were demonstrated 
which were most probably due to arteriosclerosis. 
The extent to which the luetic infection had con- 
tributed to the development of the cardiovascular 
symptoms cannot be determined. 


Social Conditions: 

Out of all the individuals investigated, 24 per 
cent had lived and worked in Rgnne all their life. 
This was also the case in nine out of the 17 
considered to be infected with syphilis (53 per 
cent). Country dwellers constituted 45 per cent 
of the entire material while six out of the 17 (35 
per cent) lived in the country. In nine cases the 
infection appears to have been contracted outside 
the island. Two of these were sailors and two 
others had previously been sailors. Seamen thus 
constitute a quarter of all the syphilitic cases, 
while fishermen and seamen comprises only six 
per cent of the total number of cases investigated 
and of this six per cent the majority were 
fishermen. 

A minority of the cases had returned to the 
island of their birth after a period of years in 
USA. Three of these had syphilis. A number of 
the individuals investigated had immigrated from 
abroad, the majority from South Sweden, but 
none of these had syphilis. A little group of in- 
dividuals who had immigrated from Central Eu- 
rope was also present, and two of these, born 
in Germany, were infected. 

The relation of syphilitic infection to the social 
environment has been demonstrated by Gjest- 
land (3) and other authors who showed that 
cases of syphilis were more common in the 
poorer districts in Oslo. Similar conditions were 
shown by Teilmann (17) in an investigation 


of people receiving public assistance. The eight 
women in whom syphilis was demonstrated be- 
longed on the whole to a low social level. This 
was not the case with the nine men, but in general 
the social difference between the entire material 
and the 17 syphilitic patients is not striking. 
The results found are in agreement with the 
well known fact that syphilis is a disease which 
occurs particularly in ports, that certain occupa- 
tions are particularly subject to the disease and 
that in Denmark many cases are imported (13). 


The Prognosis of the Syphilitic Infection: 


The prognosis in cases of syphilis cannot be 
estimated immediately from the results of the 
investigation but, as a result of the particular 
geographical conditions, the population is rela- 
tively stationary and this, together with infor- 
mation from the Syphilis Card Index, enabled the 
authors to obtain supplementary material for pur- 
poses of evaluation. 

The supplementary material was obtained from 
records of a number of individuals belonging to 
the age groups in question but who died prior to 
1954 (ie, the year in which the investigation was 
commenced) and who were known to have had 
syphilis. In some of them the disease was possibly 
the cause of death while in others the health may 
have been unaffected. Some of these patients may 
have been registered in the Syphilis Card Index 
and others not registered although they have had 
syphilis. 

The statistical analysis on this further material 
was carried out as follows: 

Presuming that the total mortality for the vears 
concerned was the same for Bornholm as for the 
rest of Denmark, it may be calculated (see Table 
6) that these age groups at the age of 25 years 
comprised 1,366 individuals in Bornholm, i.e. 


Table 6.4) 
Number of Individuals aged 65 and 70 years alive in 
1954, size of the respective groups at the age of 25 
gears, number exramined and number not eramined 
on account of death or refusal to co-operate. 





Died prior to 1954 











Calculated no. 5 … = 2 
Ne. living at in aman, and sl or alive but not 

examination in 1909 and E s _P\ examined 

1954 1914 Z832 serologicaily 
Males 262 416 241 175 
10 years pemales 196 301 162 139 
nn Males 290 358 272 86 
65 years pomales 226 291 207 84 
Total 974 1366 882 484 





%*) According to information obtained from Inger 
Alsing, Official Secretary, The Department of 
Statistics, the population statistics for Denmark 





thus are: 
Aged 25 Aged 70 Aged 25 Aged 65 
in 1909 in 1954 in 1914 in 1954 
Males ...... 20,277 12,760 20,443 16,545 
Females 21,748 14,156 23,687 18,359 
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that 1,366 — 882 —= 484 individuals were not 
included in the main material either because they 
had died or had refused to take part in the in- 
vestigation. It was chosen to calculate the num- 
ber of individuals in the groups concerned at the 
age of 25 years in order to know the number of 
individuals at the mean age for infection. 

These 484 individuals were then divided into 
the following groups: 1) registered in the Syphilis 
Card Index and 2) not registered. 

Re 1) By careful examination of the Syphilitic 
Card Index, 13 individuals were found from the 
age groups in question who were registered on 
account of blood samples taken by practitioners 
or in the hospitals in Bornholm. Two of these 
individuals were not included as they have not 
been settled in Bornholm. Out of the remaining 
11 cases, six were registered with strongly 
positive STS results. 


The following information on the six patients was 
found from the Card Index, hospital case histories 
and general practitioners: 

a) Male born 21.5.1885. From 1937 to 1948 hospi- 
talized on numerous occasions with the diagnoses: 
congenital syphilis, deafness and mental deficiency. 
Increasing disturbance of locomotion occurred and 
dementia developed. The patient was transferred in 
1948 to the Mental Hospital in Vordingborg where he 
died in 1950. 

b) Female, born 7.11. 1884. Unmarried housekeeper. 
Inflammation of the left cornea in infancy with 
permanent marked reduction of vision. In 1941 cancer 
of the cervix was diagnosed. The patient was a virgin. 
Died in 1943. 

c) Male, born 25.8.1884. Labourer. Admitted to 
hospital in 1939 for aortic incompetence with charac- 
teristie murmurs and dilated heart. BP: 165/35 mm 
Hg. During the subsequent vears angina pectoris and 
increasing symptoms of incompetence. Died 1945. 
No information concerning infection is available. 

d) Male, born 1.11.1889. Fisherman. Infected 
abroad in 1911. Treated for syphilis and paraphimosis 
in the same vear. No information concerning later 
treatment. Hospitalized in 1942 for obesity and heart 
disease. Weight 154 kg. Sudden death in 1944. 

e) Male, born 30.3. 1890. Seaman. Infected abroad 
in 1912. Treated in the same vear. Hospitalized in 
1935 for gummata. Re-admitted in 1941 with a dia- 
gnosis of aortic heart disease. Died in 1953. 

f) Male, born 2.2.1885. Seaman. Infected abroad 
in 1908. Treated in the same vear. In 1931 ecircinate 
skin eruption. In 1934 dilated heart with marked 
murmurs was observed. BP: 225/100 mm Hg. Doubt- 
ful capillary pulsation. Died in 1936. 


Thus of the 11 individuals registered, six (five 
males and one female) have very probably had 
syphilis, two of them probably congenital syphilis 
and in one of these neurosyphilis developed. Out 
of the remaining four cases, three patients had 
symptoms of cardiovascular syphilis. Concerning 
the remaining five cases which were registered 
there was no information regarding syphilis. The 


STS reaction for these five cases was weakly 
positive. Compared with five patients from the 
main material registered on similar basis (three 
patients mentioned previously who are not re- 
corded in Table 4 and 48/84 and 25/84) and of 
whom two had positive TPI it appears reasonable 
to estimate that the weak positive STS was 
specifie in two of the five cases. 

Re 2). Among the 882 individuals in the main 
material, nine cases of symptomless syphilis were 
encountered (at the time of the investigation) 
who were not registered in the Card Index. Pre- 
suming that similar conditions exist for the main 
material and the supplementary material there 


9 x 484 
may have been —__——— = 
882 


5 individuals with 


symptomless syphilis in the supplementary ma- 
terial. 

The result of these investigations and calcu- 
lations is thus that 6 + 2 + 5 —= 13 cases of 
syphilis are possible among the 484 individuals 
in the supplementary material. Investigation of 
the main material revealed 17 cases of syphilis 
so that a total of 30 cases of syphilis must be 
regarded as the most probable number for the age 
groups involved. 

Cardiovascular syphilis was thus demonstrated 
in four cases (main material 425/90 and cases 
c‚, e and f in the supplementary material) and 
possibly a fifth case (334/89) in males and pos- 
sibly one case in a female (188/89). One definite 
case of neurosyphilis was demonstrated (case a 
in the supplementary material) and a doubtful 
case (53/89). There were thus five (possibly 
eight) cases of late syphikitic complications among 
the 30 cases and of these there were five (seven) 
in males. The incidence of complications was thus 
either 17 or 27 %. 

No information is available to permit evaluation 
of treatment but in such cases where treatment 
was administered this appears to have been of 
short duration. In this connection, the reader is 
referred to the investigation of the prognosis in 
untreated syphilis in Oslo (3). In this investiga- 
tion it was demonstrated that out of 100 cases of 
untreated syphilis 70 will probably not develop 
late syphilitie symptoms, that cardiovascular 
symptoms are the most frequent and that the 
incidence of complications is somewhat greater 
in males than in females. The investigation in 
Alabama (16) showed that syphilities had, as a 
rule, a shorter span of life than the control group. 
Here the observation was made that 15 (12) out 
of the 17 individuals who were alive and must 
be regarded as infected with varying degrees of 
certainty did not present any symptoms of or- 
ganic or psychic disease which could be connect- 
ed with certainty with the syphilitic infection. 
This and the previous investigations mentioned 
above may be taken to show that syphilitic in- 
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fection in individuals who obtain old age will 
influence the health in very few cases only. In 
any case it may be concluded that the present 
findings do not contradict the above mentioned 
investigations concerning the prognosis. 

The psychological aspects associated with sy- 
philitie infection may render the investigation 
difficult and influence the follow-up examination 
in an unfortunate manner. As the TPI test to a 
great extent permits retrospective diagnosis of 
syphilis it appears that it will be an aid of value 
in studies concerning the prognosis of syphilis. 

The most important significance of the TPI 
test remains, however, to differentiate between 
syphilis and other diseases, thus, also between 
specific and non-specific STS results. The value 
of the test is perhaps best illustrated by the fact 
that 30—45 per cent of the cases which judged 
by the STS test alone (5, 7, 18) would have been 
termed latent syphilis, have negative TPI. To 
diagnose syphilis solely on the basis of positive 
STS results is, therefore, very uncertain. W he e- 
ler (18) in a more categorical form termed this 
form of diagnosis as “only slightly better than 
tossing a coin for the diagnosis”. 

In view of the consequences involved in an 
incorrect diagnosis of syphilis, it appears reason- 
able to recommend that an isolated positive STS 
reaction should always be verified bv the TPI 





test. 
SUMMARY 

An account is given of an investigation of all the 
individuals aged 70 and 65 years on Bornholm in 
whom the incidence of syphilitic infection was 
estimated from the histories, clinical and serolo- 
gical investigations. Sera from 93 per cent of the 
men and 87 per cent of the women were investig- 
ated, viz. a total of 882 individuals, From the 
criteria recorded there is evidence that 17 of the 
individuals had been infected with syphilis. The 
TPI test gave positive results in 16 of these and 
the STS in 14 cases. In only five individuals were 
positive results of both tests obtained. The inci- 
dence of positive TPI reactions was the same in 
both males and females and in the two age groups 
but, on the other hand, the incidence of positive 
STS was greater among the women aged 65 vears 
(biologically false positive reactions). The social 
and oecupational status is reviewed, the size of 


the population investigated at the age of 25 vears 
and the probable incidence of syphilis in the 
entire population is calculated. Individuals who 
died with late syphilitie manifestations were 
traced with the help of the Syphilis Card Index 
in the Statens Seruminstitut. The results obtained 
are in agreement with the investigation of the 
prognosis in untreated syphilis in Oslo. 

The investigation suggests that by means of sv- 
stematic serological investigation with the TPI 
test, material to evaluate the prognosis in syphilis 
can be obtained and it confirms that the STS re- 
action, irrespective of the strength, gives incorrect 
information concerning the incidence of syphilis 
in the population and that positive STS reactions 
should be verified by TPI tests. 
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THE TECHNIQUE OF TARSO- 

METATARSAL EXARTICULATION 

AS DESCRIBED BY JACOBSEN 
IN 1805 IN COPENHAGEN 


TEN YEARS BEFORE JAQUES LISFRANC 


By E. DAHL-IVERSEN 


While looking through the literature of Danish 
surgery around the 19th century and skimming 
through the pages of “Nyt Bibliothek for Physik, 
Medicin og Oeconomie” I made an interesting 
discovery of an article by N. Jacobsen, then 
first physician at Almindeligt Hospital (General 
Hospital) in Copenhagen. The article was publish- 
ed under the heading “Some comments on ex- 
articulation in the middle part of the foot (pedis 
amputatio partialis)”, and it brought to light the 
fact that N. Jacobsen in 1803 worked out and 
(in 1805) published the technique and indication 
of exarticulatio tarso-metatarsea, which 12 years 
later earned Láisfranec world fame. Regarding 
amputation Jacobsen, in his article, empha- 
sized the importance of preserving as much as 
possible of an extremity, especially so when am- 
putating a foot, in order to secure in the widest 
measure future mobility, and he wrote as follows: 

“Hence — some years ago I conceived the plan, 
if opportunity offered itself, to attempt to com- 
bine old methods with modern improvements 
and, on these principles, amputate the foot in 
the joint. My object was to make two flaps of the 
soft parts of approximately 1 inch in length — 
one of them from the skin of the dorsal part of 
the foot — and then loosen the bones where the 
metatarsal bones (ossa metatarsi) join the bones 
of the foot (ossa tarsi) — or, if necessary, be- 
tween the bones of the foot. With the bones 
loosened I intended to form the other flap of the 
soft part of the sole of the foot — later, when the 
blood vessels were ligated, to unite the twain 
flaps crosswise over the bone ends, and there- 
after follow the general rules. However, before 
[ could carry out my intentions I learnt that Mr. 
Bouges, hand physician in Paris, had demon- 
strated to his audience a similar operation, per- 
forming the operation on the dead, and proved 
it to be done successfully also on live patients. 
His opinion differed from mine, however, in 
advising to amputate the foot only at the ankle 
bone and the navicular bone in such a way that 
only the ankle bone and the heel bone remained, 
and instead of my proposed two flaps he made 
only one out of the sole of the foot and placed 
it, like Werduin, against the bone ends. 

All this news being brought to my knowledge 
encouraged me further and made my interest in 


From the Surgical Department C, Rigshospitalet, Uni- 
versity of Copenhagen. 


the experiment grow even keener, and as shortly 
later 1 was given the opportunity to achieve my 
object I now have the pleasure of placing before 
the learned members of this society the result 
of my venture for their wise judgement.” 


Bouges’s operation is in reality Chopart’s 
operation (Chopart 1743-—1795), while J a- 
co bse n’s operation, for the first time performed 
at Almindeligt Hospital in the year 1803 on a 
40-year old man with gangrene of the forefoot 
as a sequel of congelation, is actually identical 
with the method described in 1815 by Lis- 
franc (1790—1847) of exarticulation of the 
foot in the tarso-metatarsal articulations (viz., 
12 years later). 


Within the same year at Almindeligt Hospital 
Chopart’s operation was performed on a 55- 
year old man, also suffering from congelation of 
the forefoot. Both interventions, the “Jaco b- 
sen operation” and the “Chopart operation” 
were performed successfully and without post- 
operative complications, apart from slight skin 
necrosis in the “Chopart case”. In both cases 
the edges of the wound were fixed by means of 
adhesive tape. 

The tarso-metatarsal exarticulation was carried 
out in less than four minutes by J. F. Bloch, 
Jacobsen’s assistant. Jacobsen designed 
and had made a special knife for the operation. 
The knife was slender, with a solid and strong 
middle, the point blunt and rounded, but other- 
wise shaped as a scalpel. The advantage of the 
knife, Jacobsen pointed out, was “that it 
could cut both ways without being turned and, 
on account of its strength, it served a second 
purpose in bending apart the bone ends the easier 
to cut the ligaments”. 


Jacobsen had made a special shoe with an 
elastic spring fitted into the sole at the point of 
which was adjusted a tin plate, approximately 
the width of a foot, fixed with a joint in the tin 
plate which served to make the shoe bendable 
when the patient wished to stand on his toes. A 
lace pulled through two holes in the tin plate and 
tied to the back of the shoe secured the shoe 
firmly and eased walking. 


Wolf Nikolaj Jacobsen, born at Rends- 
borg on February 27, 1754, obtained his surgi- 
cal diploma at Theatrum Anatomo-Chirurgicum 
in Copenhagen in 1779 and obtained his medical 
diploma at the University of Copenhagen in 1780. 
He was assistant surgeon at Almindeligt Hospital 
in Copenhagen from 1779 till 1800. In the year 
1800 he became chief of the Medico-Surgical De- 
partment at Almindeligt Hospital in Copenhagen. 
He died on February 25, 1808. 


Reference: 
Jacobsen, N.: Nyt Bibliothek for Physik, Medicin og 
Oeconomie 1805, 8: 132. 





